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PREVENTING WEIGHT GAIN IN FIRST YEAR COLLEGE STUDENTS: AN INTERNET-
BASED INTERVENTION 
 
By Rachel Walker Gow, M.A., M.S. 
A Dissertation submitted in partial fulfillment of the requirements for the degree of Doctor of 
Philosophy at Virginia Commonwealth University. 
 
Virginia Commonwealth University, 2009 
 
Major Director:  Suzanne E. Mazzeo, Ph.D., 
Associate Professor, Psychology 
 
 
 
The transition to college has been identified as a critical period for increases in overweight 
status. Overweight college students are at-risk of becoming obese adults, thus prevention efforts 
targeting college age individuals might be one key to reducing adult obesity rates. The current 
study developed and implemented an intensive, 6-session, internet intervention. This intervention 
was evaluated with first year college students assigned randomly to one of four treatment 
conditions: 1) no treatment, 2) 6-week weight and caloric feedback only, 3) 6-week internet 
intervention, and 4) 6-week combined feedback and internet intervention. As expected, the 
combined intervention group had lower BMI at post-testing than the internet, feedback, and 
control groups. The combined intervention showed reduced snacking behaviors after dinner; 
however, other measures of eating and exercise behaviors and beliefs were not observed.  Ethnic 
and gender differences were observed. African American participants had lower body 
 dissatisfaction than White participants. Further, within the White subsample, the combined 
intervention group manifested reductions in binge eating symptoms and increased fiber intake 
compared to controls. Males reported more physical activity across all intervention arms than 
females. This study demonstrates the effectiveness and feasibility of an internet based 
intervention to prevent weight gain among college students. Future studies are needed to 
understand the mechanisms involved in preventing weight gain in this age group and to develop 
more culturally targeted interventions for diverse students.   
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 Chapter 1 
Introduction 
Background and Significance 
 Approximately two-thirds (65%) of U.S. adults over age 20 are overweight (BMI 
≥ 25 kg/m2) or obese (BMI ≥ 30 kg/m2; Hedley, Ogden, Johnson, Carroll, Curtin, et al., 
2004). The prevalence of obesity has increased steadily in the U.S. over the last 30 years 
(Hedley et al., 2004; Mokdad et al., 1999, Flegal et al., 2002). For example, in the 1976 - 
1980 National Health and Nutrition Examination Survey II (NHANES), 15% of adults 
over 20 years old were obese (Flegal et al., 2002). In the 1988-1994 survey, obesity rates 
increased to 23.3% (in NHANES III, Flegal et al., 2002). The most recent NHANES data 
indicate that over one-third (34%) of American adults are obese (Ogden, Carroll, 
McDowell, & Flegal, 2007) and the majority (65.7%) of American adults are either 
overweight or obese (Hedley et al., 2004).  Although there was an increase in the 
prevalence of obesity from the NHANES 2003-2004 study (30.6%) to the 2005-2006 
study, there was not a statistically significant increase (Ogden et al., 2007).   
 Weight gain occurs when an individual has an energy imbalance (U.S. 
Department of Health and Human Services, 2001). Energy balance is a term used to 
describe the balance between energy taken in, typically as food and drink, and energy 
expended. Energy expenditure is influenced by a number of factors including genetics, 
body size, amount of muscle, and physical activity. Additionally, energy expenditure is 
affected by the thermal effects of food. For example, in addition to caloric intake, fiber 
and calcium intake influence energy expenditure and the amount of fat and muscle tissue 
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 an individual has (Whitney & Rolfes, 2005). Several factors contribute to increased 
weight, such as individual behaviors, environmental factors, and genetics (U.S. 
Department of Health and Human Services, 2001).  
 Obesity costs nearly $100 billion in direct health care expenses (American 
Obesity Association, 1999). Overweight and obesity are associated with numerous health 
concerns, including Type-II diabetes, cardiovascular disease, hypertension, stroke, 
osteoarthritis, sleep apnea, and certain forms of cancer (e.g., Calle, Thun, Petrelli, 
Rodriguez, & Heath, 1999; Mokdad, Serdula, Dietz, Bowman, Marks et al., 1999; Must 
& Strauss, 1999; Pi-Sunyer, 2002). Obese individuals have a 30% greater risk for 
premature death than individuals with a normal BMI; specifically, a BMI greater than 40 
kg/m2 places an individual at 100% greater risk for premature death (Stevens et al., 
1998). A recent study estimated the number of deaths associated with obesity (BMI ≥ 30) 
based on the NHANES I, II, and III relative risks (Flegal, Carroll, Ogden, & Johnson, 
2002), and found that obesity (BMI ≥ 30) was associated with 111,909 excess deaths 
compared to the normal weight category (BMI 18.5 to < 25). Further, higher BMI at age 
18 has been associated with an increased mortality 12 years later (van Dam, Willett, 
Manson, & Hu, 2006).  
In addition to these medical complications, overweight and obesity are also 
associated with numerous negative psychosocial and behavioral consequences (Neumark-
Sztainer & Haines, 2004).  Overweight adults face significant weight-related 
stigmatization (Falkner, French, Jeffery, Neumark-Sztainer, Sherwood et al., 1999; 
Rothblum, Brand, Miller, & Oetjen, 1990), and obesity is strongly associated with body 
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 dissatisfaction (French, Story, & Perry, 1995; Neumark-Sztainer, Faulkner, Story, Perry, 
Hanna et al., 2002; Smith, Thompson, Raczynski, & Hilner, 1999). Furthermore, among 
adolescents, there is a strong association between obesity and unhealthy weight control 
practices, such as unhealthy dieting, binge eating, vomiting, and diet pill and laxative use 
(Neumark-Sztainer, Story, Falkner, Beuhring, & Resnick, 1999; Neumark-Sztainer, 
Story, Hannan, Perry, & Irving, 2002). In adolescents, weight-stigmatization has been 
linked with unhealthy weight control behaviors and binge eating (Neumark-Sztainer, 
Faulkner et al., 2002).  Because increases in obesity rates show no signs of abating, and 
treatment for obesity is typically unsuccessful (Henderson & Brownell, 2004), obesity 
prevention is a priority of NIH and Healthy People 2010.  
10 
 Chapter 2 
Literature Review 
College Students: A Group at Risk 
Obesity rates have increased most rapidly among individuals ages 18 to 29 
(Mokdad, Ford, Bowman, Dietz, F. et al., 2003; Mokdad et al., 1999). The transition to 
college usually occurs within this age range for many young adults. Several studies have 
identified this transition period as a time of particularly rapid weight gain (Anderson, 
Shapiro, & Lundgren, 2003; Butler, Black, Blue, & Gretebeck, 2004; Hovell, Mewborn, 
Randle, & Fowler-Johnson, 1985; Levitsky, Halbmaier, & Mrdjenovic, 2004; Racette, 
Deusinger, Strube, Highstein, & Deusinger, 2005). For example, the average weight gain 
detected in the first semester of college ranges from 4.2 to 7.8 pounds (Gow, Trace, & 
Mazzeo, in progress; Hoffman, Policastro, Quick, & Lee, 2006; Levitsky et al., 2004; 
Lloyd-Richardson, Bailey, Fava, & Wing, 2006; Racette et al., 2005) with as many as one 
third of students gaining 10 pounds or more and 20% gaining 15 pounds or more (Lloyd-
Richardson et al., 2006). These findings are alarming because, for many young adults, a 
relatively small weight gain can place them in the overweight BMI range (Gow et al., in 
progress; Levitsky et al., 2004; Lloyd-Richardson et al., 2006), which increases health 
risks. In fact, the percentage of individuals classified as overweight has been found to 
increase from 21% to 32% in the first college semester (Anderson et al., 2003). 
 For example, Levitsky et al. (2004) found significant weight gain in the first 
semester of college. Participants (N = 60) completed a questionnaire assessing eating and 
exercise behaviors and were weighed at the beginning and end of their first twelve weeks 
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 of school. A mean weight gain of 1.9 ± 2.4 kg (or approximately 4.18 ± 5.28 lbs) was 
detected.  In the first of two regression models, the authors found that eating breakfast 
and lunch at all-you-can-eat dining facilities was the variable most strongly associated 
with weight gain in first year students. Other significant predictors of weight gain 
included: greater consumption of evening snacks, “junk” and other high fat foods, and 
consumed larger meals on weekends. Of note, recent dieting was also associated with 
weight gain.  In Levitsky et al.’s (2004) second regression model, initial body weight was 
used as a covariate. In these analyses, which controlled for baseline BMI, consumption of 
junk food was most strongly associated with weight gain. Results also indicated that 
recent dieting, evening snacks, and eating lunch at restaurants were associated with 
weight gain.  
Based on Levitsky et al’s (2004) study, Gow et al. (in progress) assessed weight 
change in first year college students. These authors found that participants had an average 
weight gain of 103.3g/week (.23 lbs/week), a rate much higher than that observed in the 
general population. For instance, in an analysis of the literature on weight gain, Levitsky 
et al. (2004) reported a central tendency of 8g/week weight increases in adults and 
15g/week weight increases among 17-18 year olds in the general population. Moreover, 
weight gain (2-3 lbs) appears to continue into the second year of college (Lloyd-
Richardson et al., 2006), suggesting that a change to overweight status as a first year 
student might predict subsequent overweight or obesity.  
Further, another study of college undergraduates suggested that overweight status 
increased the risk for developing at least one component of the metabolic syndrome, such 
12 
 as abnormal waist circumference, impaired fasting glucose, impaired glucose tolerance, 
impaired fasting insulin, hypertriacylglycerolemia, low HDL cholesterol, and high blood 
pressure (Huang, Kempf, Strother, Li, Lee et al., 2004).  Metabolic syndrome is a cluster 
of metabolic dysfunctions that increase risk for cardiovascular disease and Type II 
Diabetes. Unfortunately, many factors in the college environment have been shown to 
contribute to student weight gain.   
What factors in the college environment are related to increased weight?  
The college setting may represent a particularly virulent form of the “toxic 
environment,” a term used to describe the preponderance of energy-dense foods of low 
nutritional value, combined with the increase of sedentary lifestyles (Brownell, 2002; 
Horgen & Brownell, 1998, 2002). Characteristics of the toxic environment associated 
with the increase in obesity rates include eating commercially-prepared foods, snacking, 
aggressive marketing of high fat, energy dense foods, and inactivity. The following 
sections outline the characteristics of the toxic environment that have been observed 
within the university setting. 
 All-you-can-eat commercially prepared food. Approximately 47% of college 
students live on campus (The American College Health Association, 2005). Residential 
college students frequently eat commercially prepared meals (e.g., in dining halls). 
Indeed, for first year students, eating breakfast and lunch at all-you-can-eat dining 
facilities is the variable most strongly associated with weight gain (Levitsky et al., 2004). 
The link between all-you-can-eat dining and weight gain should not be surprising: an 
experimental study of a college population demonstrated that the amount of food 
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 consumed increased with serving size (Levitsky & Youn, 2004). The concept of portion 
size may become blurred when unlimited servings are available. Additionally, multiple 
servings of high-fat, energy dense foods may replace healthier alternatives: only 6.9% of 
students consumed the recommended five or more servings of fruits and vegetables daily 
(The American College Health Association, 2005). Thus, the meals available to college 
students, and the all-you-can-eat facilities in which they are served, are almost certainly 
related to first year college weight gain (Hovell et al., 1985; Levitsky et al., 2004).  
Snacking.  Number of snacks is another factor associated with weight gain in first 
year students (Levitsky et al., 2004). For example, Levitsky et al. (2004) reported that 
consumption of high fat junk food, meal frequency, and number of snacks accounted for 
47% of weight gain in first year students. Further, studies have demonstrated that when 
snacks are included in daily intake, college students do not alter their consumption at 
meal times to compensate (Levitsky & Youn, 2004).  
Sugar sweetened beverage consumption may also lead to weight gain in the 
college population. For example, a study of college students reported that they consume 
8.8 +/- 5.2 sugar sweetened beverages each week (Huffman & West, 2007). A similar 
study found that college students consume calorie-rich, gourmet coffee beverages an 
average of 2.5 times per week which contained 95 to 465 kcal and 1.5% to 47% of energy 
from fat. These beverages also contain between six and 72 g of sugar (Shields, Corrales, 
& Metallingos-Katsaras, 2004).  
Another study (West, Bursac, Quimby, Prewitt, Spatz et al., 2006) quantified 
college students’ sugar-sweetened beverage intake (soda, fruit drinks, energy drinks, 
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 sports drinks, sweet ice tea) for one month.  Two hundred sixty-five undergraduates 
participated (66% women and 46% minority students). Interestingly, 65% of students 
reported daily consumption of sugar sweetened beverages with more men (74%) than 
women (61%) reporting daily sugar sweetened beverage intake.  The most frequently 
consumed beverage was soda. African American students indicated higher sugar 
sweetened beverage consumption than White students (p = 0.02), with 50% of African 
American students reporting daily intake and 91% reporting intake in the past month. 
Further, younger undergraduate students had significantly higher sugar sweetened 
beverage intake than older students (p = 0.025). This finding lends further support to the 
theory that sugar sweetened beverages contribute to weight gain in first year students. 
Snacking behavior can be promoted by stress (Tanofsky-Kraff, Wilfley, & 
Spurrell, 2000). “Escape theory” explains that stress-induced eating occurs with the 
combination of emotional distress, poor aversive self-awareness and reduced restraint 
(Heatherton & Baumeister, 1991; Tanofsky-Kraff et al., 2000). In college students, 
snacking increases during stressful periods like mid-terms and finals (Oliver & Wardle, 
1999).  In addition, snacking is associated with television watching (Gore, Foster, 
DiLillo, Kirk, & West, 2003; Jeffery & French, 1998). College students spend 
approximately 9-12 hours/week watching television (Buckworth & Nigg, 2004). Thus, 
stress and television viewing behavior of college students are also likely related to first 
year college weight gain.  
Media Advertising. Advertisements for food products are also associated with the 
increase in overweight and obesity. Near-ubiquitous television advertisements for junk 
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 food contribute to increased energy and fat intake (Jeffery & French, 1998; Wilson, 
Quigley, & Mansoor, 1999; World Health Organization, 2002). Further, these 
advertisements might trigger individuals to engage in unhealthy eating behavior while 
viewing television (Falciglia & Gussow, 1980; Gore et al., 2003). As noted previously, 
college students spend several hours each week watching television, and therefore have a 
great deal of exposure to these potential triggers and subsequent risk of weight gain.   
Inactivity. College students may be particularly vulnerable to weight gain because 
of decreased physical activity. Modern technologies, such as television, computer, and 
video game use, have contributed to increases in sedentary lifestyles (French, Story, & 
Jeffery, 2001; Henderson & Brownell, 2004). The sharpest decline in physical activity 
appears during adolescence (ages 15-18) and young adulthood (ages 20-25; Stephens, 
Jacobs, & White, 1985). In one study of 155 first year college students, self-reported 
physical activity significantly decreased over the first semester (Gow et al., in progress). 
Furthermore, the frequency and duration of moderate and vigorous physical activity were 
below national recommendations. In other college samples, only 38% of students 
participated in regular vigorous activity, and 20% participated in regular moderate 
activity (Douglas, Collins, Warren, Kann, Gold et al., 1997; Lowry, Galuska, Fulton, 
Wechsler, Kann et al., 2000). For many, this period marks a decline: 65% of high school 
students report regular vigorous activity and 26% report regular moderate activity 
(Grunbaum, Kann, Kinchen, Williams, Ross et al., 2002). Additional declines in physical 
activity continue for almost half of college students following graduation (Calfas, Sallis, 
Lovato, & Campbell, 1994). Because inactivity is associated with weight gain (Dietz & 
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 Gortmaker, 1985), the increases in inactivity of first-year college students are likely 
another factor that leads to overweight in this population.  
Other Potential Contributors in the College Environment  
Body Image Dissatisfaction.  Over half of college students demonstrate some type 
of disordered eating behavior (Dancyger & Garfinkel, 1995; Mintz & Betz., 1988) and 
7.7% to 19% of college women meet diagnosable or subthreshold bulimia criteria (Stein, 
1991). Body image dissatisfaction has been identified as one of the most significant 
predictors of disordered eating (Attie & Brooks-Gunn, 1989; Field, Camargo, Taylor, 
Berkey, & Colditz, 1999; Graber, Brooks-Gunn, Paikoff, & Warren, 1994; Jacobi, 
Hayward, de Zwaan, Kraemer, & Agras, 2004; Killen, Taylor, Hayward, Wilson, Haydel 
et al., 1994; Leon, Fulkerson, Perry, & Cudeck, 1993; Stice & Agras, 1998; Stice, 
Spangler, & Agras, 2001).  Body image is a multidimensional construct that encompasses 
self-perceptions and attitudes regarding one's physical appearance. Negative body image 
is also linked to depression, social anxiety, impaired sexual functioning, poor self-esteem, 
and diminished quality of life (Neumark-Sztainer & Haines, 2004). Further, body image 
dissatisfaction has been associated with weight gain in first year students (Gow et al., in 
progress).  
Body image dissatisfaction is prevalent on college campuses (Hart & Kenny, 
1997; Posavac, Posavac, & Posavac, 1998; Snyder, 1997) with approximately 82% of 
college women reporting a desire to lose weight (Heatherton, Mahamedi, Striepe, Field, 
& Keel, 1997), and a substantial number viewing themselves as larger than they actually 
are (Galgan, 1986). Striegel-Moore & Franko (2002) have labeled college campuses 
17 
 “breeding grounds” for body image concerns and eating problems. The college 
environment promotes body image dissatisfaction through increased awareness of body 
image and the prevalence of unrealistically thin-ideals (Low, Charanasomboon, Brown, 
Hiltunen, Long et al., 2003).  
Binge eating. A recent study (Barker & Galambos, 2007) of first year college 
students found that individuals with greater body image dissatisfaction were three times 
more likely to report binge eating symptoms than those who were more satisfied with 
their bodies. Also, participants living away from home were three times more likely to 
endorse binge eating symptoms than individuals who lived with their parents. 
Additionally, increased risk of binge eating was associated with perceptions of poor 
social adjustment to the college setting. 
 Thin-Ideal Internalization.  The thin ideal is promoted in popular media and 
reinforced through Western society (Cusumano & Thompson, 1997; Heinberg, 
Thompson, & Matzon, 2001; Heinberg, Thompson, & Stormer, 1995). Internalizing the 
thin ideal has been linked to body image dissatisfaction, dieting, eating pathology, and 
negative affect (Stice, 2001; Stice & Agras, 1998; Stice, Mazotti, Weibel, & Agras, 2000; 
The McKnight Investigators, 2003).  While thinness is highly valued, being overweight is 
stigmatized (Striegel-Morre & Franko, 2002). With such unrealistic expectations, it is not 
surprising that college females with a higher BMI might be at elevated risk for body 
image dissatisfaction (Low et al., 2003).  
 A longitudinal study of adolescent females found thin-body preoccupation and 
perceived social pressure to be thin predicted disordered eating symptomatology (The 
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 McKnight Investigators, 2003). Another study of college women found BMI moderated 
the effects of internalization, such that women who were overweight and had high thin 
internalization had greater body image dissatisfaction (Low et al., 2003).  Internalization 
of the thin ideal has been associated with the onset of dieting (Stice, 1998) as well as with 
increased bulimic symptomatology in adolescent women (Stice & Agras, 1998). Further, 
research with college women suggests that decreasing internalization of the thin ideal is 
associated with less disordered eating behaviors and beliefs (Stice & Ragan, 2002; Stice 
et al., 2001).  Research also suggests that decreasing thin ideal internalization in high risk 
adolescents partially moderates the positive effects of eating disorder prevention (Stice, 
2008).  
 Dieting.  Dieting is a significant predictor of weight gain in first year students 
(Lowe, Annunziato, Markowitz, Didie, Bellace et al., 2006). Lowe et al. (2006) found 
that individuals who reported current dieting gained twice as much weight (5 kg) as 
previous dieters (2.5 kg) and three times as much weight as individuals who never dieted 
(1.6 kg). Dieting may predict an individual’s tendency to gain weight because individuals 
who suppress weight have a propensity toward higher BMIs (Lowe et al., 2006; Stice, 
2005; Stice, Shaw, Burton, & Wade, 2006). Another possible explanation for the 
relationship between dieting and weight gain is that dieting predicts a history of weight 
cycling which, over time, could lead to increased weight (Brownell, 1986). Additionally, 
dieting is well documented as a risk factor for disordered eating (Agras & Telch, 1998; 
Field et al., 1999; Jacobi et al., 2004; Polivy & Herman, 1985; Stice, 2001; Stice & 
Agras, 1998).  
19 
 In sum, the college environment is associated with several factors likely to 
increase the weight of first-year students, including unlimited portions of commercially 
prepared foods, snacking, media advertising, and inactivity. In addition, body image 
dissatisfaction is promoted in this setting and may contribute to weight gain. Thus, there 
is a need for interventions for college students designed to prevent overweight and 
obesity as well as improve body image and unhealthy weight control practices. Such 
interventions could enhance quality of life among large numbers of young adults. 
Obesity Prevention Programs 
Findings from a recent meta-analysis of 64 obesity prevention programs by Stice 
and colleagues (2006) suggest that although many interventions exist for obesity 
prevention among individuals ages 12 to 24, few have produced significant effects such 
as reduced weight gain or decreased obesity risk compared to a control group. In fact, 
79% of studies reviewed in the meta-analysis had no effect on preventing weight gain. 
The authors observed a small average effect size (r = .04) for all obesity prevention 
programs reviewed in the meta-analysis; however, small effect sizes have also been 
observed in smoking and eating disorder prevention programs. Further, of the 13 
programs that were effective in preventing weight gain, a medium effect size was 
observed (r = .22). However, only three of these programs sustained results at three year 
follow up. The authors identified several moderators of effective prevention programs 
including participant, intervention, delivery, and design features. In the following 
sections, each feature will be discussed using the findings of the meta-analysis as well as 
the extant literature.   
20 
 Participant features. In a meta-analysis of obesity prevention programs (Stice, 
Shaw, & Marti, 2006), larger effects were observed for older adolescents. This finding 
may be due to adolescents’ ability to understand intervention material better (Stice, Shaw, 
& Marti, 2006). In particular, adolescents are developing more advanced self-regulatory 
skills (Arnett, 2000), which might facilitate their management of dietary and physical 
activity behaviors.  
Conflicting results exist regarding the role of gender in prevention program 
effectiveness. For example, several studies promoting increased physical activity and 
decreased caloric intake showed greater effects for females than for males (e.g., 
Gortmaker, Peterson, Wiecha, Sobol, Dixit et al., 1999; Perry, Bishop, Taylor, Murray, 
Mays et al., 1998; Vandongen, Jenner, Thompson, Taggart, Spickett et al., 1995). 
Although other studies have found conflicting results (e.g., Epstein, Paluch, & Raynor, 
2001; Kain, Uauy, Vio, Cerda, & Leyton, 2004).  Interestingly, Stice et al.’s (2006) meta-
analysis revealed a larger average effect size for females (r = .06) than for males (r = 
.02). However, in the multivariate model, gender did not have a significant unique effect 
because it was correlated with other factors (i.e., behavioral intervention targets and self-
selection). Further, targeting at risk populations appears to produce greater effects in 
prevention programs. This has also been observed in eating disorder programs (Killen, 
Taylor, Hammer, Litt, Wilson et al., 1993; Lowry-Webster, Barrett, & Dadds, 2001).  
Intervention features. Larger effects were yielded by interventions that were 
shorter in duration (Stice, Shaw, & Marti, 2006). The average length of all interventions 
included in the meta-analysis was 31.30 weeks. Interventions that were less than the 
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 median 16 weeks produced an average effect size greater than zero (r = .06, p < .01, n = 
27), while interventions that were 16 weeks or more in duration did not produce 
significant effect sizes (r = .02, p < .15, n = 33). Also, larger effect sizes were observed 
for interventions that focused exclusively on body weight rather than on additional health 
behaviors such as cholesterol, blood pressure, and smoking (Stice, Shaw, & Marti, 2006).  
Interestingly, larger effect sizes in obesity prevention studies were not related to direct, 
observable changes in diet and exercise, such as changing the school lunch menu or 
increasing physical activity at school (Stice, Shaw, & Marti, 2006). Further, Stice et al. 
(2006) suggested that interventions involving mandated improvements, or directly 
manipulated dietary intake and physical activity, might encourage improved health 
behaviors only within the program that are offset by less healthy diet and exercise 
behaviors outside of the intervention program.  
Delivery features. In the area of eating disorders, interactive programs have been 
shown to be related to greater effect sizes than programs that are didactic (Stice & Shaw, 
2004); however, program style was not significantly related to effect size in obesity 
prevention programs (Stice, Shaw, & Marti, 2006). Previous research suggests that 
obesity prevention programs delivered by trained intervention professionals are more 
effective than those delivered by other individuals such as classroom teachers 
(Baranowski, Cullen, Nicklas, Thompson, & Baranowski, 2002). However, Stice et al.’s 
(2006) meta-analysis found that program delivery by a trained professional was not 
significantly related to effect size. Most programs that produced significant BMI effects 
were interactive; however, this was not a unique feature. Because the majority of 
22 
 interventions in the meta-analysis were interactive programs, it was likely difficult to 
delineate the role of the interactive component in the obesity prevention studies.  
Design features.  Several design features of obesity prevention programs were 
analyzed in Stice et al.’s (2006) meta-analysis. For example, when participants self-
selected, obesity prevention programs were more effective than when population-based 
recruitment was used (Stice, Shaw, & Marti, 2006). The authors theorize that this occurs 
because individuals who self-select are more motivated to make the lifestyle changes 
presented in the program. Additionally, similar to eating disorder prevention programs 
(Stice & Shaw, 2004), random assignment was not related to larger effect sizes in obesity 
prevention (Stice, Shaw, & Marti, 2006). Nonetheless, random assignment to conditions 
is ideal to ensure that comparison groups are equivalent on potential confounding 
variables present at baseline (Shadish, 2002). Finally, effect sizes tend to be larger when 
assessment-only control groups are used in prevention programs (Stice & Shaw, 2004). 
However, using an active, matched intervention control group is recommended to help 
control for demand characteristics, participant expectancies, and other intervention 
effects (Cook & Campbell, 1979; Stice, Shaw, & Marti, 2006).  Because only two studies 
included in Stice et al.’s (2006) meta-analysis used an active control group, type of 
control condition could not be evaluated as a moderator.  
Social Cognitive Theory 
 Social Cognitive Theory (SCT, Bandura, 1986) emphasizes the interaction among 
environmental, personal and behavioral factors, and explains how people acquire and 
maintain certain behavioral patterns. This theory is also widely used to inform health 
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 intervention strategies (Austin, 2000; Stiener-Adair, Sjostrom, Franko, Pai, Tucker et al., 
2002). According to this theory, developing new adaptive behaviors is influenced by 
individuals’ beliefs about their self-efficacy and outcome expectancies (Fishbein, 
Triandis, Kanfer, Becker, Midllestadt et al., 2001). From the SCT perspective, individuals 
learn new concepts when new information is attained by observing others within the 
social environment via interactions and experiences. Self-efficacy is the individual’s 
belief that he/she has the ability to follow through with the newly presented behavior 
(Bandura, 1986).  
Within the context of healthcare, self-efficacy has been defined as the belief that 
one can perform a behavior to achieve a desired goal related to one’s health (Clark & 
Dodge, 1999). Self-efficacy has been studied in several health areas including cancer, 
arthritis, and physical activity (Lorig, Ung, Chastain, Shoor & Holman,1989; Merluzzi & 
Sanchez, 1997; Sallis, Pinski, Grossman, Patterson & Nader, 1988). When an individual 
perceives a potentially threatening situation as being amenable to influences of personal 
control, the stressful situation is typically experienced as less threatening, less stressful, 
and more predictable (Bandura, 1986). Thus, how an individual experiences and copes 
with their health status is related to their level of self-efficacy.  
SCT has been used in previous obesity prevention studies. Mazzeo et al. (2008) 
developed an eight session obesity prevention study for parents to reduce the risk of 
obesity in families and children. This study yielded significant results including, 
increased fiber intake, physical activity, and dietary restraint and decreased dietary 
disinhibition among parents.  
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 Obesity Prevention among College Students 
Although it may be particularly useful to deliver obesity prevention programs 
with college students, there is little research in this area. In one of the few extant 
investigations, Stice, Orjada et al. (2006) replicated an earlier study (Stice & Ragan, 
2002) of upperclassmen in a 15-week seminar on eating disorders. This interactive 
psychoeducational class served as the intervention while the matched control participants 
were enrolled in advanced psychology classes. The 1.5 hour course met twice weekly and 
included information on the pathology, epidemiology, and etiology of eating disorders 
and obesity. In addition, sociocultural explanations for eating disorders and body image 
were presented. Other topics presented included risk factors for obesity, as well as 
information on the prevention and treatment of eating disorders and obesity. Information 
was delivered didactically and therapeutic group discussions were incorporated. 
Intervention participants were matched with controls. Both groups completed 
questionnaires and anthropometric measures pre- and post-intervention, as well as at 6-
month follow up. In the original study (Stice & Ragan, 2002), there were 66 participants 
and the replication study (Stice, Orjada, et al., 2006) included 95 participants.  
Results of the first study (Stice & Ragan, 2002) indicated that intervention 
participants experienced greater reductions in body mass, fat consumption, body 
dissatisfaction, thin-ideal internalization, depressive symptoms, and eating disorder 
symptoms than control group participants. Intervention participants had a 3% decrease in 
body mass, while the control group participants showed a 4% increase in body mass. 
Similarly, in the second study (Stice, Orjada, et al., 2006), intervention participants 
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 gained significantly less weight than control participants. Controls gained an average of 
4.5 kg (or 9.9 lbs) at six month follow-up. Further, there was a reduction in eating 
disorder symptoms, thin-ideal internalization, body dissatisfaction, and dieting in the 
intervention participants.  
However, this study (Stice, Orjada, et al., 2006) had several limitations. First, 
participants were individuals who enrolled in an eating disorder course. Thus, these 
participants were likely quite distinct from the average college student in their interest in 
eating, exercise, and weight. Participants were not randomly assigned to the intervention 
and control groups and analyses did not control for baseline differences (ANOVAs were 
used). Further, the authors did not target first year students; a group at elevated risk of 
weight gain during the transition to college. 
In contrast, a similar study found that weight gain in college students was not 
reduced following participation in a one semester college nutrition course (Matvienko, 
Lewis, & Schafer, 2001). The study aimed to prevent weight gain in college students 
during the first 16 months of college by teaching the basic principles of human 
physiology, energy metabolism, and genetics. Participants were first year, female college 
students randomly assigned to the intervention (n = 21) or no-treatment control group (n 
= 19). Participants completed baseline, post-intervention, and one year follow up 
measures of height and weight, knowledge, and the Block Food Frequency questionnaire 
(Block, Hartman, Dresser, Carroll, Gannon et al., 1986) to estimate dietary intake.   
Results indicated that the intervention did not affect BMI (Matvienko et al., 
2001). However, intervention participants manifested significant increases in nutrition, 
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 physiologic, and metabolic knowledge. Additionally, intervention participants had a 
significant reduction in caloric intake while control participants’ caloric intake increased 
at post-assessment. Interestingly, among intervention participants with higher BMI, 
weight maintenance was associated with dietary changes, such as lower fat, protein, and 
carbohydrate intakes compared with the higher BMI students in the control group at one 
year follow up. It is unclear how intervention participants reduced caloric intake but did 
not prevent weight gain; however, this finding is consistent with many studies in Stice et 
al.’s (2006) meta-analysis which reported significant improvements in physical activity 
and dietary intake, but no subsequent changes in BMI. Thus, this common finding in 
obesity prevention studies suggests that participants tend to over-report physical activity 
level and under-report caloric intake (Bandini, Schoeller, Dyr, & Dietz, 1990; Lichtman, 
Pisarska, Berman, Pestone, Dowling et al., 1992).  It may also indicate that direct 
measures of diet and exercise are more accurate. Further, these findings suggest that 
nutrition education may play a role in promoting healthy eating behaviors; however, 
nutrition education alone may not be an effective strategy to prevent weight gain in first 
year college students.  
Although both Stice et al.’s (2006) and Matvienko et al.’s (2001) interventions 
produced significant results, a semester long for-credit course on nutrition or eating 
disorders might limit participant access and might not be as effective as shorter duration 
interventions (Stice et al., 2006).  
 One study aimed specifically at the prevention of weight gain in first year college 
students has produced promising results (Levitsky, Garay, Nausbaum, Neighbors, & 
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 DellaValle, 2006). The study included 34 first year undergraduate women who 
participated in the study over two academic years (2002 and 2003) at Cornell University.  
Participants’ heights and weights were measured at baseline. They were randomly 
assigned to either a treatment or control group. Analog bathroom scales were given to the 
treatment group participants who were instructed to weigh themselves and email their 
weight to the researchers each morning for seven days. The researchers used a Tissue 
Monitoring System (TMS) algorithm to estimate changes in body tissue from 
participants’ daily weight measures.  
 In the first study (2002 academic year), the slope of the change in daily weight 
was emailed to treatment participants. In the second study (2003 academic year) 
researchers provided information about participants’ caloric adjustment. Both treatment 
and control participants were weighed by research staff at the end of the first semester. 
Results from the two studies were analyzed together and indicated that the control groups 
gained significantly more weight (M = 3.1 kg or approximately 6.8 lbs and M = 2.0 kg or 
approximately 4.4 lbs respectively) than the treatment groups (M = 0.1 kg or 
approximately 0.22 lbs and M = -0.82 kg or approximately -1.8 lbs). Although the 
intervention effectively helped treatment participants maintain their initial weight, the 
researchers did not assess eating and exercise behaviors or body image. Nonetheless, this 
study suggests that low intensity internet-based approaches may be feasible and effective 
for the college population.  
Levitsky et al. (2006) demonstrated the effectiveness of participant weight 
monitoring and researcher feedback via the internet in preventing weight gain.  
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 However, their study did not address additional factors typically associated with weight 
maintenance such as healthy body image, eating and exercise behaviors. Further, the 
analyses used in their study may not accurately reflect between group differences. 
Specifically, t-tests were the primary analysis used to examine group differences; 
however, this analysis does not control for baseline differences. Further, intent-to-treat 
analysis was not used to account for participant attrition. Finally, the results of this study 
may not generalize to other university settings given the small, predominantly White 
sample, and potentially high socio-economic status of the students at this university.  
Hivert, Langlois, Berard, Cuerrier, & Carpentier (2007) conducted another study 
that targeted first year college students to prevent weight gain. One-hundred and fifteen 
first year students of average weight were randomly assigned to an intervention or a 
control group that received no treatment. Intervention participants received an 
educational and behavioral intervention delivered through small group seminars. The 
focus of the sessions was promoting healthy lifestyle behaviors such as physical activity 
and healthy eating. Results indicated that the intervention group lost weight (.2 kg) while 
the control group’s weight increased (1.2 kg) in the first year of the study. Surprisingly, 
there were no observable differences in physical activity or total caloric intake between 
the intervention and control groups at two year follow-up. Of note, evidence of dietary 
changes was observed with the control group having higher levels of plasma triglyceride 
and the intervention group having decreased levels at follow-up.  
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 Internet-based Interventions  
 Internet-based health interventions have been successful with college populations. 
For example, targeting eating disorders via the internet appears effective (Lowe et al., 
2006; Zabinski, Wilfley, Pung, Winzelberg, Eldredge et al., 2001). The first internet 
based eating disorder intervention involved selected college students with subclinical 
eating disorder symptoms and weight and shape concerns (Winzelberg, Taylor, Sharpe, 
Eldredge, Dev et al., 1998). The Student Bodies (Winzelberg et al., 1998) web-based 
program was used as the intervention. This interactive program includes a 
psychoeducational component with information about body image dissatisfaction, weight 
concerns, and dieting patterns (Winzelberg et al., 1998). The eight session program 
combined three core components: psychoeducational readings, a moderated 
asynchronous discussion group, and a web-based body image journal. The asynchronous 
group discussions were intended to be a place for participants to give each other 
emotional support and react to the session content in a less structured forum. For 
example, the moderator did not act as a therapist, but facilitated discussions and 
monitored group members for psychiatric distress. The psychoeducational readings 
focused on body image, healthy eating and exercise behaviors, and eating disorders. 
Finally, the body image journal was a cognitive-behavioral intervention developed by 
Cash (1991) which promoted monitoring triggers and subsequent thoughts and emotions 
about one’s body. Several subsequent studies have modified and evaluated Student 
Bodies programs (Celio, Winzelberg, Wilfley, Eppstein-Herald, Springer et al., 2000; 
Low, Charanasomboon, Lesser, Reinhalter, Martin et al., 2006; Winzelberg et al., 1998; 
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 Winzelberg, Eppstein, Eldredge, Wilfley, Dasmahapatra et al., 2000; Zabinski, Wilfley et 
al., 2001). The overall effect sizes for these interventions are small to moderate, ranging 
from 0.23 to 0.54 (Winzelberg, Luce, & Abascal, 2004). Further, intervention participants 
report improved eating attitudes and behavior as well as reduced weight and shape 
concerns (Winzelberg et al., 2004).  
A more recent study using Student Bodies (Winzelberg et al., 1998) interactive 
internet based program was conducted by Low et al. (2006).  They randomly assigned 72 
female college students to one of four groups: 1) an internet-based prevention program 
with a moderated discussion group, 2) an internet-based prevention program with an 
unmoderated discussion group, 3) an internet-based prevention program without a 
discussion group or 4) a no treatment control group. All intervention participants had 
significantly lower eating disorder and body image concerns compared to control group 
participants and these benefits persisted at nine month follow-up. It is particularly 
noteworthy that Low et al. (2006) found that effective outcomes may be achieved even 
without moderation of discussion groups.  
Another internet delivered study addressing weight and shape concerns and 
subthreshold eating disorder symptoms in college women was conducted by Zabinski et 
al. (2001). The program included online synchronous chat rooms, which entailed all 
participants simultaneously interacting in the chat room. Additionally, asynchronous 
online newsgroups were available which allowed participants to interact with each other 
for support on their own time (i.e., unscheduled). This study enrolled 60 college females 
who were randomly assigned to the eight week intervention or wait-list control group. 
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 Intervention participants interacted in the synchronous chat rooms for one hour each 
week and had the option of also participating in an asynchronous support group. 
Participants received weekly e-mail summaries of that week’s synchronous group 
discussions which included topics such as dietary restriction, negative self-talk and 
emotions, social comparisons, and social support. In addition, they completed 
psychoeducational readings and cognitive-behavioral exercises weekly. Intervention 
participants reported significantly less eating disorder symptomatology than the control 
groups. Further, participants maintained baseline BMI. Observed effect sizes ranged from 
0.51 to 0.74, which is moderate to strong (Winzelberg et al., 2004; Zabinski, Pung et al., 
2001; Zabinski, Wilfley et al., 2001) 
Some of the features that make internet based interventions appealing include 
anonymity, convenience, individual tailoring, and reduced stigma associated with seeking 
treatment (Taylor & Luce, 2003; Winzelberg et al., 2004). In addition, internet-based 
interventions are more cost effective than face-to-face interventions because maintenance 
of the program is relatively low after the initial set-up of the program. The clinician’s 
involvement can be reduced by utilizing paraprofessionals or peers. Further, with the 
possibility of more than the standard 50-minute session, an individual may see greater, 
quicker results. Also, the intervention material can be updated easily and with little cost 
while it reaches a large population (Marks, 1999; Winzelberg et al., 2004).  
Availability and accessibility also are appealing factors of internet-based 
interventions. Participants can access the intervention when it is convenient to their 
schedules (Winzelberg et al., 2004) and spend less time in transit to the intervention 
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 location. Also, collecting data via the internet is efficient and may reduce measurement 
error and data entry (Marks, 1999; Winzelberg et al., 2004). Further, internet-based 
interventions may be less vulnerable to deviations from the standardized treatment 
protocols (Winzelberg et al., 2004).   
Another advantage of internet-based interventions is perceived anonymity. 
Participants may be more likely to disclose personal experiences and feelings when their 
identity is concealed (Newman, Consoli, & Taylor, 1999; Winzelberg et al., 2004). 
Demographic variables such as ethnicity and age, as well as concerns about physical 
appearance may be equalized in an internet-based intervention format. Individuals who 
are overweight, obese, or engage in disordered eating behaviors may be more likely to 
participate in interventions that are anonymous. Winzelberg et al. (2004) compared the 
benefits of synchronous and asynchronous groups stating that the former allows a trained 
clinician the opportunity to be involved in real-time and most closely resembles a face-to-
face intervention. On the other hand, asynchronous groups allow participants greater 
flexibility with their schedules and more time to consider their responses.  
Summary.  
Although the transition to college has been identified as a period of marked 
weight gain, only a handful of studies have specifically targeted college students with 
prevention efforts. The more effective studies involved either interactive psychoeducation 
or weight and caloric feedback. However, these studies are limited by small, 
predominantly homogenous samples with respect to ethnicity and gender. Additionally, 
the methodology and statistical analyses used were less than rigorous. For example, the 
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 use of a randomized control group would have strengthened some of these studies. Also, 
it is important to control for baseline scores in analyses when groups are compared. 
Similarly, intent-to-treat analysis is more rigorous because it considers the impact of 
attrition on results.  Further, several studies have demonstrated the feasibility of internet-
based interventions among college students; however, only one internet-based study has 
attempted to prevent weight gain in first semester college students. Finally, no study has 
compared interactive psychoeducation and weight and caloric feedback interventions or 
examined the combination of these methods.    
Thus, the current study investigated the effectiveness of an internet-based obesity 
prevention program in first semester college students that combined participant 
monitoring, feedback, and education on healthy lifestyle behaviors and body image. 
Previous work (e.g., Levitsky et al., 2006; Low et al., 2006; Zabinski, Wilfley et al., 
2001) highlights the advantages of the internet in a college population. Indeed, these 
advantages might be maximized with an intervention that focuses on environmental 
factors that lead to weight gain in college students. Thus, in contrast to previous work 
that emphasized feedback regarding weight and caloric intake only or psychoeducational 
interventions only, this study had multiple intervention arms to compare the 1) use of 
weight and caloric feedback in the context of a comprehensive, 6-week internet 
intervention that addresses healthy eating, media advertising, increased physical activity, 
and positive body image, 2) weight and caloric feedback alone, and 3) the intervention 
alone.   
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 Hypotheses.  
 Based on the extant literature, the following hypotheses were developed for the 
proposed study: 
1. Relative to participants in the no treatment control condition, participants in the 
feedback, internet intervention, and combined feedback and internet intervention 
groups will have a lower BMI at post-testing.  
2. Internet intervention participants are expected to have less body dissatisfaction 
than the feedback group at post-testing.  
3. Participants in the combined feedback and internet intervention group will 
demonstrate lower BMI and higher rates of health-promoting behavior such as 
higher fruit and vegetable intake, lower fat intake, and more physical activity than 
the internet intervention, feedback, and control groups at post-testing.  
4. Further, the internet intervention and the combined feedback and internet 
intervention group participants are expected to report less disordered eating 
behaviors and endorsement of sociocultural appearance stereotypes than the 
feedback and control groups at post-testing.  
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 Chapter 3 
Method 
Participants 
  Participants (N = 170) were Virginia Commonwealth University (VCU) first 
year students recruited from Introduction to Psychology courses. Following baseline 
assessments, 159 participants, male (n = 41) and female (n = 118), participated in the 
intervention phase of the study. The following ethnicities were represented in the 
current study: 53.8% (n = 85) White; 22.2% (n = 35) African American; 10.8% (n = 17) 
Asian; 2.5% (n = 4) Hispanic; and 10.8% (n = 17) “Other.” The mean age of 
participants was 18.10. The mean BMI was 24.38 (SD = 5.05) with a range from 
underweight (BMI = 17.52) to severely obese (BMI = 41.01). Participants described 
their living situations as in the dormitory with roommates (60.8%); alone in a dormitory 
(4.4%); off-campus with family (21.5%); apartment with roommates (10.8%); and other 
(2.5%). Over half (56%) were satisfied with their bodies. Forty-three percent of 
participants reported engaging in dieting activity to lose weight. Also, 39.6% of 
participants reported that their weight had increased since arriving at VCU.  
 VCU’s Psychology department maintains a participant pool of approximately 
1,200 students; this pool includes diverse gender and ethnic representation (i.e., 
approximately 60% female; 25% African American, 10% Asian, 3% Latino). This four-
arm study aimed to include at least 44 participants/arm, which was expected to yield 
power > 0.80, based on α < 0.05 and assuming a medium effect size (i.e., f = 0.25; 
Cohen, 1977). A medium effect size has been observed in several effective obesity 
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 prevention programs (Stice et al., 2006). Although the goal was to recruit approximately 
200 participants (50/condition) to account for anticipated participant attrition (6 drop 
outs/intervention arm), 170 participants enrolled in the study.  
Participants had to be healthy first year college students less than or equal to 22 
years of age to be included in this study. Participants were excluded if they reported a 
chronic medical or psychiatric condition including, but not limited to, cardiovascular 
disease, schizophrenia, Anorexia Nervosa or Bulimia Nervosa in order to prevent illness 
or injury that could result from encouraging conventional diet and exercise methods. 
Participants above age 22 were excluded because they were less representative of 
average first year students transitioning to college as they might have already lived 
independently and established eating and exercise behaviors.  
  Research setting. Height and weight measures were collected by the researcher 
and by trained undergraduate research assistants in person in a VCU classroom. Surveys 
were administered to participants through a secure website called Sona Systems and the 
intervention itself was administered through a secure website called Blackboard. Both 
websites are maintained by VCU. Due to the potentially sensitive nature of the 
intervention content and instruments, the researcher was available to assist participants 
with problems via phone and email.   
Identification, screening, and informed consent procedures. As mentioned 
previously, participants were recruited from the Introduction to Psychology Participant 
Pool, which is an efficient recruiting system as it allows access to large samples. 
Additionally, recruitment fliers (Appendix A) were distributed around campus targeting 
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 first year students; however, no students responded to this recruitment method. 
Informed consent was obtained in-person in a VCU classroom prior to online survey 
administration. Individuals under age 18 were given a consent form to mail to his/her 
parent and an assent form for the participant to complete. Questions about the study 
were answered during the informed consent discussion or via phone/email for parents. 
Participants were informed of their right to refuse to participate or withdraw from the 
study at any time. Baseline self-report items on the demographic questionnaire and an 
eating disorder screening instrument were used to exclude individuals with chronic 
health or psychological problems. The investigator notified participants via email of 
their inclusion/exclusion status and group assignment.  
Procedure 
 A four-arm randomized pretest-posttest control group design was used to 
determine the effect of the intervention on participants’ BMI and other related study 
measures among first year students (Campbell & Stanley, 1963). All participants 
completed baseline assessments (questionnaires and height and weight measured by 
research staff) and then were randomly assigned (using a software program) to the 
internet intervention arm (n = 40), feedback intervention arm (n = 39), combined 
intervention arm (n = 40), or the control group (n = 40). A software program was used 
to randomly select which group would have the lower number of participants. At the 
end of the intervention, the three intervention and control groups completed post-
testing. All groups were invited to complete the same measures three months following 
completion of the intervention. Reminder e-mails were sent to participants in their 
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 respective groups to emphasize the importance of completing questionnaires and 
anthropometric measures, participating in each weekly session, and/or remembering to 
record their weight at the specified times to yield consistent and valid results. A 
participant was considered a “drop-out” if he/she participated in three or less sessions. 
Participation was evaluated as logging in to the Blackboard site and responding to at 
least one discussion question each week for the internet intervention and combined 
intervention (feedback and internet intervention) groups.  For the feedback group, 
participation was evaluated as weekly weight reports to the principal investigator via 
Blackboard. Control group participation was evaluated via assessment completion at 
each time point. A debriefing form was provided following the completion of three-
month follow-up (Appendix C). 
 This experimental design was developed to minimize potential threats to internal 
and external validity (Campbell & Stanley, 1963; Cook & Campbell, 1979). 
Specifically, using a pre-test enabled control for pre-intervention individual differences 
in scores on the dependent measures. Additionally, use of random assignment mitigates 
internal validity threats such as regression to the mean (Cook & Campbell, 1979). 
Furthermore, because the intervention and control groups were assessed concurrently at 
the end of the intervention, maturation and history effects were controlled (Cook & 
Campbell, 1979). Also, use of multiple intervention arms allows for more direct 
comparisons about each intervention’s effectiveness. See project timeline below.  
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 Table 1. 
Project timeline for intervention arms 
 Weeks 1-3 of 
Semester 
(Pre-test) 
Weeks 4-9 
of Semester
Week 9 of 
Semester 
(Post-test) 
3 month 
Follow up 
Questionnaires X  X X 
Anthropometric 
Measures 
X  X X 
Intervention   X   
 
No treatment control. Participants in the no treatment control group completed 
baseline, post, and three-month follow up questionnaires and anthropometric measures. 
They did not receive an intervention.   
Feedback intervention.  Participants in the feedback group were asked to weigh 
themselves in a VCU gym and report their weight to the principal investigator once 
each week via VCU’s online classroom called Blackboard. Each week an individualized 
change in weight regression slope and caloric adjustment was posted in participants’ 
private Blackboard accounts. An overall regression slope and caloric adjustment 
aggregated for the six weeks of the intervention was also posted for participants at the 
end of the six weeks.  
Internet intervention. This internet intervention was based on a face-to-face 
group focused on healthy eating and exercise was developed and pilot tested at Virginia 
Commonwealth University (VCU). This previous study targeted parents and aimed to 
prevent childhood obesity and yielded several significant improvements in intervention 
participants compared to the control group (Mazzeo et al., 2008). With this face-to-face 
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 intervention as a guide, the current study focused on developing and implementing an 
intensive, six-session, internet intervention. The intervention was grounded in Social 
Cognitive Theory (SCT, Bandura, 1986). Throughout the intervention, the influence of 
social learning on behavioral outcomes was emphasized. Behavioral strategies such as 
self-monitoring, contingency management, and stimulus control were integrated in 
these sessions. Further, participatory activities were incorporated throughout, including 
self-assessments, group discussions via an online discussion board and experiential 
activities. These types of participatory experiences are considered important to overall 
intervention efficacy (Neumark-Sztainer, Sherwood et al., 2000; Stewart et al., 2001). 
 Sessions focused on environmental, personal, and behavioral factors involved in 
maintaining a healthy weight. Each session lasted approximately 45 minutes. 
Participants were given homework assignments that encouraged implementation of the 
new skills (Stewart et al., 2001). The intervention sessions were conducted through 
VCU’s secure online classroom called Blackboard and led by the researcher, a master’s-
level clinician, supervised by Dr. Mazzeo, a licensed, clinical psychologist with specific 
training in group facilitation.  
The specific content of the group sessions was informed by SCT and the results 
of previous studies, including the parenting intervention on which the current 
intervention is based (see Appendix B for details on the intervention session content). 
Briefly, the following topics were covered: the significance of overweight and obesity, 
the role of the “toxic” college environment, nutrition, increasing physical activity, 
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 decreasing sedentary behavior, mindfulness of hunger and satiety cues, healthy body 
image, media literacy, and motivation.  
In addition to presenting information to participants about healthy lifestyle 
behaviors, online asynchronous discussion groups were facilitated by a trained clinician. 
Additionally, the facilitator monitored discussions for psychological distress and was 
prepared to take appropriate measures to assist participants in distress to obtain therapy 
at University Counseling Services or emergency medical assistance if necessary. 
However, no distress was reported from participants throughout the intervention. 
Further, weekly topics were presented and participants had the opportunity to discuss 
these topics with their peers online throughout the week.  
Combined feedback and internet intervention. The combined feedback and 
internet intervention group received the six week internet intervention and weight and 
caloric feedback as described previously. Specifically, participants participated in 
weekly internet sessions and also reported their weight and received feedback weekly. 
Participant compensation. All participants enrolled in Psychology 101 received 
one hour of research credit for completion of assessments at baseline and post-test (for a 
maximum total of two credits). Further, they received one hour of research credit for 
each week of participation in the intervention. Students were advised by their 
instructors of other ways in which they could meet the Psychology 101 research 
requirement. Additionally, participants were entered into a raffle each week of the 
intervention for one of ten $7.50 gift cards to the VCU bookstore. Participants who 
completed post-test and/or three month follow-up measures had the chance to win one 
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 of two $50 gift cards from a local department store at each time point (i.e., two chances 
to win at post-test and two chances to win at follow-up).  
Measures 
  The measures described here were completed at baseline, post-testing, and 
three-month follow-up. Most of these measures have been validated among 
undergraduate samples and are widely used in obesity and disordered eating research.   
 International Physical Activity Questionnaire, Short, Last 7 Days, Self-
administered Format.  (IPAQ). The purpose of the IPAQ is to provide data on health–
related physical activity that is internationally comparable. Items ask participants to 
recall their vigorous and moderate activities in the last seven days. Physical activities 
considered vigorous require hard physical effort and increase breathing rates 
significantly (e.g. running). Moderate activities require average physical effort and 
increase breathing somewhat (e.g. bicycling at a regular pace). The IPAQ yields a total 
physical activity score, as well as four subscale scores: walking activity, moderate 
physical activity, vigorous physical activity, and sedentary activity.   
Continuous scores are calculated based on Craig et al’s (2003) reliability study 
which identified a mean MET score for each type of activity. MET scores for each 
activity level are walking = 3.3 METs; Moderate physical activity = 4.0 METs; and 
Vigorous physical activity = 8.0. For example, minutes and days of vigorous exercise 
are multiplied by 8.0 METs to derive the continuous vigorous activity MET score. 
Thus, all scores are expressed as a MET score. Finally, the total physical activity score 
is derived by summing walking, moderate, and physical activity MET scores.    
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  Participants in the IPAQ development study included 2,450 males and females 
in 14 countries. The mean age in each country ranged from 25 to 49 years.  Three to 
seven day test-retest reliability was observed. Craig et al. (2003) reported a Spearman’s 
Rho clustering around 0.8, which indicated reliable responses for all countries. The 
United States’ sample had a Spearman’s Rho of 0.96. Criterion validity comparing the 
physical activity and sitting data from the self-report IPAQ forms yielded a median rho 
of 0.33 when compared with an accelerometer worn by subjects for seven consecutive 
days to measure minutes of moderate, vigorous, walking, and sedentary behaviors. The 
IPAQ is recommended for monitoring levels of physical activity levels in various 
countries for participants between the ages of 18 and 69 (Craig et al., 2003).  
 Binge Eating Scale (BES). The BES is a 16 item self-report measure designed to 
assess binge eating symptomatology continuously. Item responses are assigned a weight 
and a total score is derived by summing all item response weights (Gormally, et al., 
1982). The BES was initially developed among samples of males and females seeking 
treatment for obesity (Ns = 65 and 47).  This measure has been used to screen 
individuals who may have binge eating disorder (BED). The BES discriminates 
effectively among individuals with no, moderate, and severe binge eating problems 
(Gormally, et al., 1982). The BES also effectively assesses objective binge eating 
(Celio, Wilfley, Crow, Mitchell, & Walsh, 2004).  Further, Gormally, et al. (1982) 
found that the BES yielded internally consistent scores (Cronbach’s alpha = .85). In 
addition, adequate construct validity has been observed (Timmerman, 1999).  In 
particular, scores on the BES were correlated with measures of binge eating severity 
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 from 28-day food records, as well as with other measures of subjective and objective 
binge eating (Timmerman, 1999).  Two week test-retest reliability of the BES was r = 
.87 (Timmerman, 1999).  In the current study, internally consistent scores were 
observed at baseline (Cronbach’s alpha = .86).  
 Body Rating Scale (BRS). The BRS includes nine schematic figures of 
adolescent males and females. The figures range from “1” representing the most 
underweight figure to “9” representing the most overweight figure. Construct validity 
has been demonstrated among females with correlations between the BRS and other 
measures of body dissatisfaction (.62), bulimia (.35), drive for thinness (.45), and self-
esteem (-.20; Thompson & Altabe, 1990). A study of the temporal stability of the BRS 
found moderate to high two-week temporal stability (ideal rating: men [.82], women 
[.71]; current rating: men [.81], women [.83]; Thompson & Altabe, 1990).  
 Body Discrepancy (BD) is calculated from responses (ranging from 1 to 9) to 
two items: “Which silhouette is closest to what you look like now?” and “Which 
silhouette is closest to what you prefer to look like now?” BD scores are derived by 
subtracting the current body image rating score from the ideal body image rating score 
(Stunkard, Sorenson, & Schulsinger, 1983). Scores greater than zero indicate that 
current body image is heavier than ideal body image while scores below zero indicate 
lighter current than ideal body image. A score of zero indicates that current and ideal 
body image are equivalent. 
 Three Factor Eating Questionnaire (TFEQ). The TFEQ is a 51-item, self-report 
questionnaire with three subscales: disinhibition, cognitive restraint, and susceptibility 
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 to hunger (Stunkard & Messick, 1988).  Disinhibition is a 16 item subscale which 
measures the tendency to overeat in the presence of palatable foods or in emotionally 
distressing situations (Lowe et al., 1988). Higher disinhibition scores (Stunkard & 
Messick, 1985) are associated with greater weight gain in adults and higher current BMI 
(Hays et al., 2002). The restraint subscale is comprised of 21 items and measures 
intentions to restrict food intake and actual food intake. Higher scores reflect more 
restrained eating.  The 14 item hunger subscale assesses subjective feelings of hunger 
and food cravings.  
 Developers of the TFEQ observed content, construct, and criterion-related 
validity (Stunkard & Messick, 1988). Further, all three scales yielded internally 
consistent scores (Cronbach’s alpha = .93, Stunkard & Messick, 1988).  A more recent 
study found internally consistent scores for each subscale: cognitive restraint 
(Cronbach’s alpha = .84), disinhibition (Cronbach’s alpha = .78), and hunger 
(Cronbach’s alpha = .80, Karlsson, Persson, Sjöström, & Sullivan, 2000). The current 
study found overall internally consistent scores (Cronbach’s alpha = .88), as well as 
internally inconsistent scores for each subscale: restraint (Cronbach’s alpha = .82), 
disinhibition (Cronbach’s alpha = .76), and hunger (Cronbach’s alpha = .84).  
 Block Food Screener (BFS). The BFS (Block, Gillespie, Rosenbaum, & Jenson, 
2000) is a 27 item screener used to assess dietary intake. It was developed from the full 
length Block Food Frequency Questionnaire. The full length version contains 100 items 
and has been found to be an accurate tool for measuring dietary intake in adult 
populations when compared to multiple day food intake records (Block et al., 2000). 
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 Specifically, it was designed to estimate fruit and vegetable intake and the percentage of 
energy from fat and fiber (Block et al., 2000). In the current study, scores were 
calculated for fiber, fat, and fruit and vegetable intake.   
 Participants in the BFS development study included 208 employees of a San 
Francisco Bay area company; 65% were White and two-thirds were female. The age 
range for participants was 20 to 69 years with 50% between the ages of 30 and 49 years 
(Block et al., 2000).  
 The BFS has been validated against the full length Block 100-item FFQ and 
correlations between the shortened fat and fruit/vegetable screener and the longer Block 
FFQ were 0.69 for total fat (grams/day) and 0.71 for total fruit/vegetable (servings/day; 
Block et al., 2000). In the current study, internally consistent scores were observed for 
the fat intake items (Cronbach’s alpha = .80); however, lower internal consistency was 
observed for fiber intake items (Cronbach’s alpha = .63) and fruit and vegetable intake 
items (Cronbach’s alpha = .55).  
  Eating Disorder Inventory (EDI).  The EDI is a 64-item self-report measure 
with eight subscales (Garner, Olmstead, & Polivy, 1983). Response options range from 
1 = always to 6 = never.  For the purposes of this study, only the body dissatisfaction 
(EDI-BD) and drive for thinness subscales (EDI-DFT) were used. Both subscales 
consist of eight items. Also, an EDI subscale sum score (EDI-sum) was calculated 
which summed the EDI-BD and EDI-DFT subscales.  The EDI-BD and EDI-DFT 
yielded internally consistent scores (Cronbach’s alpha = .91 and .90, respectively). In 
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 the current study, internally consistent scores were observed for both subscales: EDI-
BD (Cronbach’s alpha = .91) and EDI-DFT (Cronbach’s alpha = .91).  
   Garner et al. (1983) reported adequate criterion-related, convergent, and 
discriminant validity for EDI subscales among White females. Specifically, the EDI 
discriminates effectively between females with and without clinical eating disorders 
(Garner et al., 1983; Gross, Rosen, Leitenberg, & Willmuth, 1986). These findings have 
also been observed in undergraduate samples. Additionally, convergent validity has 
been observed for the EDI-DFT and EDI-BD. For example, the EDI-DFT correlated 
with both the Eating Attitudes Test and a measure of dietary restraint. The EDI-BD was 
correlated with regional body dissatisfaction associated with maturational changes 
(Garner et al., 1983).  Finally, one-year test-retest reliability was estimated to range 
from .41 to .76 (Crowther, Lilly, Crawford, & Shepherd, 1992).   
 Eating Behaviors Questionnaire (EBQ). The EBQ is a modification of a 
measure used by Levitsky et al. (2004). Gow, Trace, Mazzeo (in progress) used this 
modified EBQ in their study of weight gain among first year students. It assesses eating 
frequency, quantity and type of food consumed, as well as the number of people with 
whom one consumes meals. Response options for each item are open-ended or rated on 
a scale ranging from -3 ('much less/often') to +3 ('much more/often').  
 Eating Disorder Screening Questions. Eating disorder symptomatology was 
assessed using a questionnaire adapted from items used in the Mid-Atlantic Twin 
Registry (Bulik, Sullivan, Wade, & Kendler, 2002). Questions correspond to the 
Diagnostic and statistical manual of mental disorders, Fourth Edition, Text Revision’s 
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 (American Psychiatric Association: DSM-IV, 2000) criteria for eating disorder 
symptoms.   
 Smoking items. Three items assessing cigarette use were administered to assess 
smoking frequency. These questions were taken from the Bridge to Better Health 
Survey, which has been used in previous studies assessing health risk behaviors in 
adolescents (Fries, Meyer, Danish, et al., 2001) The first item asks participants to 
answer yes or no to the question “Have you ever tried a cigarette, even one of two 
puffs?” The second item asks participants to indicate how many cigarettes they have 
smoked in the past 30 days on a seven point scale from 1 (0 days) to 7 (all 30 days). The 
third item asks participants to answer the question “During the past 30 days, on the days 
that you smoked, how many cigarettes did you smoke per day?”  
 Demographic Questionnaire. This questionnaire, created by the researcher, asks 
participants to report their age, year in school, ethnicity, gender, current living situation, 
history of chronic health problems or psychiatric problems, smoking behaviors, and 
time spent using media.  In addition, participants were asked to report their current 
height and weight (so that BMI can be calculated) and their lowest and highest weights 
at their current height. Finally, questions to screen for psychological or medical 
problems were included in this section.  
 Anthropometric measures. Height was measured to the nearest 1/8 inch using a 
stadiometer. Weight was measured to the nearest 1/4 lb. using a medical balance beam 
scale. These data were used to calculate BMI. 
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 Data Analysis 
 Aim: Evaluate, using a four-arm randomized controlled trial, the effects on first 
year students of weight and caloric feedback, internet intervention, and their 
combination on BMI, eating, activity, and body image. 
Analyses of variance (ANOVAs) were conducted at baseline to assess for any 
significant differences between the three intervention and control groups. The specific 
hypotheses of this study were evaluated using repeated measures analyses of covariance 
(ANCOVAs), controlling for the influence of pre-test scores. ANCOVA is a statistical 
technique that is useful for studies applying a pretest-posttest design with random 
assignment, because it enhances statistical power by reducing error variance (Huck & 
McLean, 1975). In these analyses, time of assessment was the within-subjects variable, 
and group (feedback only, internet intervention only, combined internet intervention 
and feedback, or control) was the between-subjects variable. Outcomes were the 
participants’ scores at post-testing and three-month follow-up.  
Additionally, gender and ethnicity were assessed as covariates in ANCOVAs in 
order to detect the influence of these factors on study outcomes. Sufficient power was 
not expected to test for gender and ethnic differences by running separate analyses for 
each group; however, descriptive statistics (e.g., correlations, means, and standard 
deviations) were used to examine potential differences for these groups. Of note, use of 
multiple analyses of covariance (MANCOVAs), instead of ANCOVAs, was considered, 
but this was not feasible because of insufficient power. 
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 Intent-to-Treat Analysis. Analyses were conducted with an intent-to-treat (ITT) 
approach. This approach analyzes all the data based on participants’ assigned group, 
regardless of whether they actually complete the intervention or not (Hulley, 2001). 
Thus, participants’ most recent data were used as their post-intervention scores (Spilker, 
1991). For example, when a participant dropped out before the post-intervention 
assessment, his/her baseline scores were used in the post intervention analyses 
(similarly, post-intervention scores were used if follow up data are not available). ITT 
protects against threats to validity from attrition (Spilker, 1991). Chi-square analyses 
were conducted to determine whether rates of attrition differed by treatment condition.   
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 Chapter 4 
Results 
Analyses of Attrition 
  There were nine participants (5.3%) who completed baseline height and weight 
assessments without subsequently completing questionnaires or participating in the 
intervention phase. Two participants were excluded after completing baseline measures 
because they were not first year students. These individuals were not included in 
analyses.  After the remaining participants were assigned to an intervention group, nine 
participants did not participate in any of the weekly sessions. Baseline scores for 
participants who completed the post-intervention assessment and those who chose not to 
participate in the intervention were compared via independent samples t-tests. Results 
indicated that individuals who participated in the intervention (M = 30.22, SD = 11.82; 
t(10.76) = -2.54, p = .03) had significantly greater EDI body dissatisfaction scores than 
individuals who only completed pre-test measures (M = 23.56, SD = 7.30). Table 2 
provides a summary of sample sizes throughout this project.  
Table 2.  
Summary of sample sizes throughout project 
Baseline 
Height/ 
Weight  
Baseline 
Surveys 
Intervention 
Stage (≥ 1 
session) 
≥ 4 
Sessio
ns 
Post 
Height/ 
Weight  
Post 
Surveys 
FU 
Height/ 
Weight  
FU 
Surveys 
170 160 151 126 113 89 27 18 
*FU = 3 month follow up 
In addition, independent samples t-tests were used to assess differences between 
individuals who completed the intervention (i.e., attended four or more sessions; n = 126) 
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 and those who dropped out (i.e., attended three or less sessions; n = 33). A significant 
difference was found between drop outs (M = .92, SD = 1.47; t(154) = -2.32, p = .02) and 
completers (M = 1.68, SD = 1.69) on the Block Fruit and Vegetable Screener such that 
drop outs reported less fruit and vegetable consumption. No significant differences were 
observed on any of the other measures (p > .05). 
To compare baseline scores for the four intervention groups, one-way analyses of 
variance (ANOVAs) were performed.  No significant differences were found among 
groups on any scales. 
The influence of gender and ethnicity on attrition was examined using chi-square 
analyses. These analyses compared individuals who completed (n = 109) and those who 
chose not to complete post-intervention measures (n = 50). No differences in ethnicity or 
gender were observed between those who completed the intervention and those who did 
not.   
A significant difference in completion rates was observed across treatment groups 
(χ2 (3) = 9.21, p  = .03). Specifically, the lowest retention rates were observed for the 
internet intervention (56.1%) and feedback groups (59%), while the highest retention 
rates were noted for the combined intervention group (79.5%) and the control group 
(80%). In summary, 68.6% of participants completed post-intervention assessments, 
while 79.2% of participants attended at least three intervention sessions.  
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 Baseline to Post-intervention Analyses 
ITT Analyses. As noted previously, data were analyzed using the ITT method. 
This involves substituting baseline scores for post-intervention assessment scores for 
individuals who did not complete assessments at this time point.   
Significant post-intervention differences were found for the main outcome, BMI, 
(F (3,154) = 5.98, p = .001, partial eta squared = .10) after controlling for the effect of 
baseline BMI. Note that adjusted means are reported for all ANCOVA analyses unless 
otherwise indicated.  Planned contrasts revealed that the combined intervention group (M  
= 24.13, SE = .09) had significantly lower BMI scores than the control group (M  = 
24.56, SE = .09, p < .01); however, the internet intervention group and feedback group 
did not significantly differ on BMI compared to the control group (p = .91 and p = .83, 
respectively). Additionally, post-hoc comparisons using a Bonferroni adjustment 
indicated that the mean BMI for the combined intervention group was significantly lower 
than the internet intervention group (M  = 24.58, SE = .09) and feedback group (M  = 
24.59, SE = .09). However, there was not a significant weight difference among groups (p 
> .05). Further, there was not a significant difference across groups in weight change 
from baseline to post-intervention assessment (p = .11). Table 3 provides a summary of 
both the adjusted and unadjusted means for each group. 
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 Table 3. 
Summary of group means for post-intervention comparisons of BMI and weight.  
 Unadjusted 
Mean BMI (SD)
Adjusted Mean 
BMI (SE)
Unadjusted 
Mean Weight 
(SD)
Adjusted Mean 
Weight (SE)
  
23.39 (5.14)a
 
24.13 (.09) 
 
146.45 (34.28) 
 
151.78 (.49) Combined 
Intervention 
  
25.21 (5.40) a
 
24.58 (.09) 
 
155.31 (39.20) 
 
153.35 (.48) Internet 
Intervention 
  
24.91 (4.94) a
 
24.59 (.09) 
 
154.24 (37.15) 
 
153.08 (.49) Feedback 
Intervention 
  
*corresponding letters indicate significant differences among groups 
24.30 (4.68) a
 
24.56 (.09) 
 
154.98 (43.74) 
 
 
152.92 (.49) Control Group 
 
Overall, participants gained an average of .90 pounds (SD = 3.09; range -6.60 to 
12.60). BMI increases of one point were observed for 7.6% of all participants. To put this 
increase in context, an individual who is 64 inches tall would experience a one point 
change in BMI with an increase or decrease of six pounds. The group with the lowest 
percentage of participants with increased BMI from pre-intervention to post-intervention 
assessment, was the combined intervention group (2.6%, n = 1). The control group 
experienced the largest percentage of increased BMI from baseline to post-intervention 
(12.5%, n = 5), followed by the internet intervention group (9.8%, n = 4), and the 
feedback group (4.3%, n = 2). Five participants (13.2%) lost weight in the combined 
group. See Table 2 for a summary of BMI data across groups.   
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Also, analyses of covariance revealed significant group differences on an EBQ 
“number of cigarettes per day” item (F (3, 27) = 3.65, p = .025, partial eta squared = .29). 
A Bonferroni adjustment indicated significantly fewer cigarettes/day in the control group 
(M  = 3.76, SE = .44, p = .023) compared to the feedback group (M  = 1.45, SE = .56). 
There were no significant differences observed on any of the other measures: 
IPAQ total or subscales; BES; Block Fat, Fiber, and Fruit Screeners; BRS; TFEQ 
Restraint, Disinhibition, and Hunger; EDI sum, Drive for Thinness, and Body 
Dissatisfaction; or Smoking items (p’s > .05). Table 4 provides baseline and post-
intervention means for all measures. 
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Table 4. 
Baseline and post-intervention ITT means by group  
 
Combined (Internet & 
Feedback) Internet Intervention Feedback Control 
 
Baseline 
Mean (SD) 
Post Mean 
(SE) 
Baseline 
Mean (SD) 
Post Mean 
(SE) 
Baseline 
Mean (SD) 
Post Mean 
(SE) 
Baseline 
Mean (SD) 
Post Mean 
(SE) 
BES 9.84 (7.39) 8.36 (.72) 8.39 (8.66) 9.74 (.69) 9.38 (7.85) 10.05 (.76) 9.76 (5.35) 9.91 (.72) 
BRS Discrepancy -0.68 (1.33) -.92 (.15) -0.62 (1.02) -.89 (.14) -1.35 (1.07) -.88 (.14) -0.94 (0.95) -.69 (.14) 
EDI Sum 49.38 (21.71) 52.13 (1.27) 49.26 (17.27) 51.06 (1.22) 56.35 (19.77) 51.79 (1.30) 51.61 (18.76) 52.72 (1.24) 
EDI Drive for Thinness 19.66 (10.11) 21.96 (.70) 21.04 (8.76) 21.24 (.67) 22.71 (10.05) 21.43 (.70) 22.26 (8.54) 22.08 (.67) 
EDI Body 
Dissatisfaction 29.80 (12.79) 29.95 (.82) 28.22 (10.41) 29.73 (.79) 31.59 (12.15) 30.99 (.82) 29.35 (11.12) 30.44 (.81) 
Block Fat 105.95 (18.04) 104.60 (2.30) 104.70 (28.59) 102.58 (2.19) 106.30 (22.25) 102.03 (2.31) 95.39 (19.16) 104.56 (2.30) 
Block Fiber 14.44 (4.70) 15.81 (.57) 15.48 (4.32) 15.66 (.56) 14.54 (5.00) 15.09 (.58) 15.35 (4.23) 14.80 (.57) 
Block Fruit/Veg  1.32 (1.67) 1.73 (.21) 1.87 (1.54) 1.63 (.21) 1.46 (1.64) 1.57 (.22) 1.80 (1.43) 1.44 (.21) 
TFEQ Restraint 6.33 (4.30) 9.20 (.59) 7.21 (5.27) 8.71 (.56) 8.61 (4.26) 8.71 (.58) 8.33 (4.77) 8.88 (.63) 
TFEQ Disinhibition 8.79 (3.53) 9.01 (.29) 9.00 (3.81) 8.89 (.29) 8.95 (3.94) 8.58 (.30) 8.76 (3.15) 8.99 (.30) 
TFEQ Hunger 8.58 (4.20) 9.56 (.36) 8.82 (4.41) 9.26 (.35) 10.50 (4.36) 8.74 (.37) 9.20 (3.80) 8.53 (.37) 
IPAQ Total 2782 (2845) 4119 (563) 4725 (56) 3059 (541) 4678 (6041) 5005 (576) 3289 (3108) 4304 (560) 
IPAQ Walk 937 (675) 2203 (466) 2278 (3414) 1377 (446) 2258 (3371) 2588 (475) 1382 (1718) 2145 (461) 
IPAQ Moderate 620 (1812) 914 (233) 828 (1315) 899.30 (227) 629 (1302) 1128 (233) 505 (1033) 772 (230) 
IPAQ Vigorous 1037 (1468) 939 (229) 2786 (4407) 909 (223) 1942 (3236) 1479 (229) 1138 (1305) 1270 (226) 
    EBQ Cigs/day .67 (2.15) 2.36 (.61) 1.58 (4.04) 2.36 (.41) 1.48 (3.23) 3.76 (.44)a 1.27 (4.27) 1.45 (.56) a
 
*corresponding letters indicate significant differences among groups 
  Non-ITT Analyses. Analyses were also performed exclusively based on 
participants who completed post-testing (n = 109) because of the high number of 
individuals who did not complete post-intervention measures (n = 50). In other words, 
ITT methods were not applied to analyses in this section.  
Significant post-intervention differences were found for the main outcome, BMI, 
(F (3, 91) = 6.14, p = .001, partial eta squared = .17) after controlling for the effect of 
baseline BMI. Planned contrasts revealed that participants in the combined intervention 
group (M  = 23.24, SE = .14) had significantly lower BMI scores than the control group 
(M = 23.87, SE = .14, p = .002); however, the internet intervention group and feedback 
group did not significantly differ on BMI compared to the control group (p =.60 and p = 
.60, respectively). Additionally, post-hoc comparisons using a Bonferroni adjustment 
indicated that the mean BMI for the combined intervention group was significantly lower 
than the internet intervention group (M  = 23.98, SE = .16) and feedback group (M  = 
23.98, SE = .16).  
Also, there was a significant weight difference among groups (F (3, 104) = 3.13, p 
= .029, partial eta squared = .08). A Bonferroni adjustment indicated a significantly lower 
weight in the combined intervention group (M  = 147.59, SE = .64, p = .035) than the 
internet intervention group (M  = 150.34, SE = .74). Table 5 provides a summary of both 
the adjusted and unadjusted BMI and weight means for each group.  
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 Table 5. 
Summary of group means for post-intervention comparisons of BMI and weight  
 Unadjusted 
BMI Mean (SD)
Adjusted Mean 
BMI (SE)
Unadjusted 
Weight Mean 
(SD)
Adjusted Mean 
Weight (SE)
  
22.64 (4.03)a
 
23.24 (.14)a
 
147.06 (37.04)b
 
147.59 (.64)bCombined 
Intervention 
  
24.43 (5.04)a
 
23.98 (.16)a
 
 
151.53 (40.33)b
 
150.34 (.74)bInternet 
Intervention 
  
23.62 (3.89)a
 
23.98 (.16)a
 
143.78 (30.82) 
 
149.82 (.74) Feedback 
Intervention 
  
*corresponding letters indicate significant differences among groups 
24.36 (4.50) a
 
23.87 (.14)a
 
152.99 (38.09) 
 
 
148.99 (.63) Control Group 
 
 Further, assessment of weight change revealed a significant difference across 
groups from baseline to post-intervention (F (3, 105) = 3.10, p = .03, partial eta squared = 
.08).  Specifically, post hoc assessments using a Bonferroni correction indicated that the 
combined intervention group (M = -.16, SE = .64, p = .034) had significantly less weight 
change than the internet intervention group (M  = 2.62, SE = .74). Overall, participants 
gained an average of 1.32 pounds (SD = 3.66; range -6.60 to 12.60). A summary of 
means and percent weight change by group is provided in Table 6.  
 
 
 
 
59 
 Table 6.  
Weight change by group at post-testing (non-ITT)  
 Combineda
Internet 
Interventiona
Feedback 
Intervention Control 
 Percent Percent Percent Percent 
Lost ≥3 lbs 19.4 4.3 0 15.6 
Maintained ± 3 lbs 64.5 52.2 65.2 50 
Gained ≥3 lbs 16.1 43.5 34.8 34.4 
Lost ≥ 4 lbs 19.4 4.3 0 12.5 
Maintained ± 4 lbs 74.2 60.9 87 56.3 
Gained ≥ 4 lbs 6.5 34.8 13 31.3 
Lost ≥5 lbs 16.1 4.3 4.3 9.4 
Maintained ± 5 lbs 77.4 73.9 87 78.1 
Gained ≥5 lbs 6.5 21.7 8.7 12.5 
    
 Mean Mean Mean Mean 
Mean (SD) -0.15 (3.28)a 2.62 (3.96)a 2.03 (3.07) 1.30 (3.83) 
 
*corresponding letters indicate significant differences among groups 
 
Significant post-intervention differences were found for the EBQ item, “snacks 
after dinner,” (F (3,103) = 3.40, p = .021) after controlling for the effect of baseline 
snacks consumed after dinner. Planned contrasts revealed that the feedback intervention 
group (M  = 1.58, SE = .17) had significantly greater post-dinner snacking scores than the 
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control group (M  = 1.02, SE = .15, p < .02); however, the internet intervention and 
combined intervention groups did not significantly differ on EBQ post-dinner snacking 
compared to the control group (p = .30 and p = .59, respectively). Additionally, post-hoc 
comparisons using a Bonferroni adjustment indicated that the mean EBQ post-dinner 
snacking item for the combined intervention group (M  = .91, SE = .15, p = .022) was 
significantly lower than the internet intervention group (M  = 1.26, SE = .17).  
Also, significant post-intervention differences were found for the EBQ item, 
“average size of lunch,” (F (3,104) = 3.27, p = .024) after controlling for the effect of 
baseline scores. Planned contrasts revealed that the internet intervention group (M  = 
1.86, SE = .09) had significantly smaller lunch sizes than the control group (M  = 2.10, 
SE = .08, p < .05); however, the combined intervention and feedback groups did not 
significantly differ on EBQ lunch size compared to the control group (p = .06 and p = 
.49, respectively). However, post-hoc comparisons using a Bonferroni adjustment 
indicated that there were no significant group differences.   
Analyses of other study measures revealed no significant differences among 
groups: IPAQ total or subscales; BES; Block Fat, Fiber, and Fruit Screeners; BRS; TFEQ 
Restraint, Disinhibition, and Hunger; EDI sum, Drive for Thinness, and Body 
Dissatisfaction; Smoking items; or other EBQ items (p’s > .05). Table 7 provides 
baseline and post-intervention means for all measures.  
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Table 7.  
 
Within group pre- and post-intervention means for all measures (non-ITT)  
 
 Combined (Internet & Feedback) Internet Intervention Feedback Intervention Control 
 
Baseline Mean 
(SD) 
Post Mean 
(SE) 
Baseline Mean 
(SD) 
Post Mean 
(SE) 
Baseline Mean 
(SD) 
Post 
Mean 
(SE) 
Baseline Mean 
(SD) 
Post Mean 
(SE) 
BES 9.96 (7.17) 7.66 (.98) 9.43 (8.62) 9.16 (1.16) 8.60 (7.56) 10.18 (1.36) 9.29 (5.42) 9.65 (.98) 
BRS  -0.77 (1.31) -.88 (.20) -0.70 (1.02) -.74 (.23) -1.35 (1.07) -.81 (.22) -0.94 (.95) -.60 (.18) 
EDI Sum 49.38 (21.71) 52.64 (1.71) 49.26 (17.27) 50.91 (1.92) 56.35 (19.77) 52.32 (2.07) 51.61 (18.76) 53.52 (1.65) 
EDI DFT 19.66 (10.11) 22.29 (.95) 21.04 (8.76) 21.40 (1.06) 22.71 (10.05) 21.69 (1.11) 22.26 (8.54) 22.52 (.91) 
EDI Body Dissat. 29.80 (12.79) 30.06 (1.07) 28.22 (10.41) 29.14 (1.22) 31.59 (12.15) 31.47 (1.25) 29.35 (11.12) 30.67 (1.05) 
Block Fat 105.95 (18.04) 106.65 (3.00) 104.70 (28.59) 106.08 (3.49) 106.30 (22.25) 105.63 (3.67) 95.39 (19.16) 106.37 (3.04) 
Block Fiber 14.44 (4.70) 15.55 (.74) 15.48 (4.32) 16.46 (.86) 14.54 (5.00) 14.74 (.90) 15.35 (4.24) 14.78 (.75) 
Block Fruit/Veg  1.32 (1.67) 1.73 (.28) 1.87 (1.54) 1.94 (.32) 1.46 (1.64) 1.64 (.33) 1.80 (1.43) 1.56 (.28) 
TFEQ Restraint 6.52 (4.31) 9.57 (.80) 7.21 (5.27) 9.67 (.85) 8.61 (4.26) 9.88 (.87) 8.27 (4.66) 9.37 (.81) 
TFEQ Disinh. 8.79 (3.53) 8.84 (.38) 9.19 (3.82) 8.70 (.46) 8.95 (3.84) 8.34 (.46) 8.80 (3.10) 8.90 (.38) 
TFEQ Hunger 8.58 (4.20) 9.49 (.46) 8.82 (4.41) 9.25 (.55) 10.50 (4.36) 8.92 (.55) 9.20 (3.80) 8.54 (.47) 
IPAQ Total 2594 (2915) 4112 (726) 5892 (6700) 2772 (849) 4772 (7143) 5662 (856) 3026 (2547) 4345 (721) 
IPAQ Walk 937 (675) 2227 (607) 2278 (3414) 1118 (702) 2258 (3371) 3163 (717) 1382 (1718) 2105 (591) 
IPAQ Moderate 620 (1812) 880 (281) 828 (1315) 1064 (327) 629 (1302) 1149 (326) 505 (1033) 691 (277) 
IPAQ Vigorous 1037 (1468) 795 (258) 2786 (4407) 1067 (304) 1942 (3236) 1321 (298) 1138 (1305) 1243 (254) 
EBQ >night snacks  1.10 (.91) .91 (.15)a 1.22 (.80) 1.26 (.17)a .91 (.73) 1.58 (.17) .94 (.77) 1.02 (.15) 
EBQ lunch size  1.90 (.40) 1.90 (.08) 1.70 (.64) 1.86 (.09) 2.04 (.56) 2.18 (.09) 1.84 (.72) 2.10 (.08) 
*corresponding letters indicate significant differences among groups 
  Three-month Follow-up Analyses  
 ITT analyses. ANCOVAs (controlling for baseline scores) were performed to 
assess three month follow-up differences among groups. No significant differences were 
observed on any measures (p’s > .05).  
Non-ITT analyses. A small number of participants (n = 18) completed follow-up 
measures; thus, analyses were also completed without ITT analyses to obtain more details 
about this population. A significant difference was observed among groups (F (3,12) = 
3.81, p = .04, partial eta squared = .49) on EDI sum scores. Planned contrasts revealed 
that the feedback group (M  = 32.66, SE = 4.39) had significantly lower EDI scores than 
the control group (M = 52.40, SE = 4.33, p = .008); however, the internet intervention 
group and combined intervention group did not significantly differ on EDI compared to 
the control group (p =.60 and p = .07, respectively). Post-hoc comparisons using a 
Bonferroni adjustment indicated that the mean EDI scores were not significantly different 
between the internet intervention group (M  = 48.65, SE = 5.33) or the combined 
intervention group (M  = 42.62, SE = 2.50). No other differences were observed on other 
measures (p’s > .05).  
Differences between Ethnic Groups 
 Analyses were conducted comparing study outcomes between African American 
(n = 35) and White (n = 85) ethnic groups. Other ethnic groups were not included in these 
analyses because of insufficient sample sizes. The following ANCOVAs were conducted 
controlling for baseline scores with group and ethnicity as fixed factors.  
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  Analyses of EDI sum scores revealed a significant main effect of ethnic group, 
F(1,107) = 9.25, p =.003, partial eta squared = .08.  The African American group (M  = 
47.95, SE = 1.30) had significantly lower EDI scores than the White group (M  = 52.62, 
SE = .81). Neither the main effect of intervention group F(3,107) = 1.01, p = .393, nor an 
interaction effect (F(3,107) = 1.05, p = .372) were significant.  
 Also, a main effect for post-intervention EDI Body Dissatisfaction was observed 
for ethnicity, F (1,109) = 9.71, p = .002, partial eta squared = .08. EDI Body 
Dissatisfaction was lower among African American participants (M  = 27.50, SE = .85) 
compared to White participants (M  = 30.62, SE = .53). Neither the main effect of 
intervention group F(3,109) = .15, p = .928, nor an interaction effect (F(3,109) = .80, p = 
.495) were significant.  
Within the White Subsample 
ITT analyses. White participants’ BMI differed significantly across treatment 
groups at post-testing (F (3, 80) = 6.47, p = .001, partial eta squared = .20). Planned 
contrasts indicated that the combined intervention group (M  = 23.51, SE = .13) had a 
lower mean BMI than the control group (M  = 23.97, SE = .13, p = .01). There were no 
significant differences between the control group and the internet intervention group or 
feedback group.  Post-hoc comparisons using a Bonferroni adjustment indicated that the 
mean BMI scores for the combined intervention group were significantly lower than both 
the internet intervention group (M  = 24.28, SE = .14, p = .001) and the feedback group 
(M  = 24.22, SE = .15, p = .004).  
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   Post-intervention fiber intake scores were significantly different among groups of 
White participants (F (3, 79) = 3.85, p = .01, partial eta squared = .13). More specifically, 
planned contrasts indicated that the combined intervention group (M  = 16.18, SE = .65) 
reported significantly higher fiber intake than the control group (M  = 14.14, SE = .62, p 
= .03). Planned contrasts also revealed significantly greater fiber intake for the internet 
intervention group (M  = 16.33, SE = .68, p = .02) than the control group. There were no 
significant differences between the feedback and control groups.  Post-hoc comparisons 
using a Bonferroni adjustment indicated that the mean fiber scores were not significantly 
different among any of the four groups.  
Within the White subgroup, significant post-intervention EDI drive for thinness 
group differences were observed (F (3, 77) = 2.99, p = .04, partial eta squared = .11). 
Planned contrasts indicated that the feedback group (M  = 20.20, SE = .88) was 
significantly lower on EDI drive for thinness than the control group (M  = 23.64, SE = 
.76, p = .004). There were no significant differences between the control group and the 
combined or internet intervention groups based on planned contrasts.  Further, post-hoc 
comparisons using a Bonferroni adjustment indicated that the mean drive for thinness 
scores remained significant between the feedback group and the control group; however, 
this analysis did not reveal significant differences between the internet intervention 
groups (M = 22.24, SE = .83) or the combined intervention group (M  = 22.76, SE = .83).  
Finally, differences approaching significance were observed on the BES (F (3, 
63) = 2.22, p = .10, partial eta squared = .10) among White participants. Planned 
contrasts indicated significantly lower BES scores for the combined intervention group 
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(M  = 7.10, SE = 1.03) compared to the control group (M  = 10.50, SE = 1.0, p = .02). 
There were no significant differences between the control group and the internet 
intervention group or feedback group. Post hoc comparisons did not indicate significant 
group differences. Table 8 provides means and standard errors for each group. 
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Table 8.  
 
Group pre- and post-intervention means for all measures among White participants 
 
Combined (Internet & 
Feedback) Internet Intervention Feedback Control 
 
Baseline 
Mean (SD) 
Post Mean 
(SE) 
Baseline Mean 
(SD) 
Post Mean 
(SE) 
Baseline Mean 
(SD) 
Post Mean 
(SE) 
Baseline Mean 
(SD) 
Post Mean 
(SE) 
BES 11.30 (7.64) 7.10 (1.03) 9.94 (7.80) 10.21 (1.15) 10.00 (8.18) 9.51 (1.19) 8.64 (5.62) 10.50 (.10) 
BRS Discrep. -0.67 (1.15) -.82 (.16) -0.60  (1.05) -1.13 (.17) -1.65 (1.17) -.76 (.18) -0.80 (.82) -.68 (.14) 
EDI Sum 51.05 (22.70) 52.63 (1.45) 48.95 (18.18) 53.32 (1.45) 59.44 (19.92) 50.53 (1.56) 46.79 (16.83) 55.36 (1.34) 
EDI DFT 19.95 (10.94) 22.76 (.83) 21.45 (8.92) 22.24 (.83) 24.33 (10.20) 20.20 (.88)a 20.67 (8.83) 23.64 (.76)a
EDI BD 31.14 (12.16) 29.90 (.97) 27.50 (10.67) 30.97 (.10) 35.11 (11.62) 30.60 (1.08) 26.13 (8.97) 31.54 (.92) 
Block Fat 104.41 (20.56) 102.29 (2.91) 98.05 (24.34) 104.68 (3.13) 102.57 (20.75) 102.78 (3.21) 97.00 (21.37) 100.63 (2.79) 
Block Fiber 15.42 (4.57) 16.18 (.65) 15.51 (4.33) 16.33 (.68) 14.39 (3.84) 13.83 (.72) 16.06 (4.31) 14.14 (.62) 
Block Fruit/Veg  1.50 (1.75) 1.76 (.26) 1.73 (1.48) 1.88 (.28) 1.46 (1.42) 1.23 (.29) 1.97 (1.37) 1.28 (.25) 
TFEQ Restraint 7.39 (4.92) 9.51 (.78) 7.88 (5.04) 9.75 (.82) 8.27 (3.97) 7.95 (.85) 8.00 (4.94) 10.16 (.82) 
TFEQ Disinhib. 9.67 (3.80) 9.14 (.45) 9.53 (3.85) 9.24 (.47) 9.22 (3.69) 8.87 (.50) 8.83 (3.11) 9.31 (.44) 
TFEQ Hunger 8.91 (4.93) 8.69 (.46) 8.53 (4.03) 9.10 (.49) 8.82 (3.80) 8.87 (.52) 8.91 (3.80) 7.92 (.45) 
IPAQ Walk 1125 (623) 1778 (608) 2641 (3564) 1180 (646) 905 (627) 2367 (700) 1319 (1197) 2170 (566) 
IPAQ Moderate 1039 (2408) 884 (329) 944 (1375) 1107 (345) 968 (1330) 1300 (363) 607 (1126) 946 (309) 
IPAQ Vigorous 1176 (1396) 835 (321) 2838 (4582) 1002 (339) 2228 (2817) 2027 (353) 1436 (1344) 1430 (300) 
IPAQ Total 3365 (3320) 3565 (778) 6423 (6893) 2792 (822) 3437 (3670) 5655 (890) 3369 (2386) 4643 (728) 
*corresponding letters indicate significant differences among groups 
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Non-ITT analyses. Analyses were also conducted for White participants who 
completed post-testing without ITT methods. Significant results remained for BMI, fiber, 
and EDI Drive for thinness; however, BES was not significant in these analyses.  
Gender Differences 
 ANCOVAs were completed for all measures controlling for baseline scores 
comparing post-intervention effects by intervention group and gender using ITT analyses.   
 A significant interaction effect (group x gender) was observed for IPAQ total 
scores, F(3,144) = 2.72, p =.047, partial eta squared = .05. Males had greater IPAQ 
scores across all intervention arms, except the control group. 
 Also, a significant main effect of gender was observed on the IPAQ vigorous 
subscale F(1,150) = 6.48, p =.012, partial eta squared = .04, such that males (M  = 
1687.73, SE = 242.85, p = .012) had greater vigorous activity scores than females (M  = 
969.90, SE = 141.12) than females in all intervention and control groups.  
Within the Female Subsample 
 Significant group differences were observed for BMI among females F(3,113) = 
3.94, p =.010, partial eta squared = .10. Post-hoc comparisons using a Bonferroni 
adjustment indicated that the mean BMI scores for the combined intervention group (M  
= 23.32, SE = .11) were significantly lower than the internet intervention group (M  = 
23.78, SE = .11, p = .02) and the feedback group (M  = 23.77, SE = .12, p = .031) .   See 
table 8 for means and standard errors.  
 There were no other significant differences among groups within the female 
subsample (p’s > .05). See Table 9 for means and standard errors.  
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Table 9.  
 
Pre- and post-intervention means for all measures among females by group (unadjusted means) 
 
Combined (Internet & 
Feedback) Internet Intervention Feedback Control 
 
Baseline Mean 
(SD) 
Post Mean 
(SD) 
Baseline 
Mean (SD) 
Post Mean 
(SD) 
Baseline 
Mean (SD) 
Post Mean 
(SD) 
Baseline 
Mean (SD) 
Post Mean 
(SD) 
BES 10.35 (7.30) 8.92 (7.05) 11.14 (8.18) 10.15 (7.74) 9.68 (8.12) 10.09 (8.00) 10.92 (6.35) 12.77 (9.85) 
BRS Discrep. -0.83 (1.29) -0.86 (1.15) -0.87 (1.02) -0.73 (1.44) -1.33 (1.11) -1.19 (.92) -1.00 (.72) -0.79 (.83) 
EDI Sum 50.20 (21.91) 109.09 (22.61) 52.40 (16.90) 103.42 (23.94) 61.23 (18.38) 104.76 (21.20) 55.18 (16.59) 103.63 (18.20) 
EDI DFT 20.53 (10.29) 15.03 (5.59) 22.37 (8.44) 14.43 (4.65) 25.19 (9.61) 13.26 (4.51) 24.32 (8.24) 13.71 (4.28) 
EDI BD 29.67 (12.69) 1.67 (2.12) 30.42 (10.52) 1.54 (1.63) 34.71 (11.38) 1.23 (1.79) 30.86 (9.68) 1.43 (1.55) 
Block Fat 105.66 (19.44) 51.68 (20.41) 102.46 (25.47) 52.47 (15.78) 102.75 (21.59) 59.04 (18.21) 98.55 (15.14) 57.39 (16.46) 
Block Fiber 13.83 (4.71) 21.39 (9.67) 13.50 (4.09) 22.47 (7.71) 13.08 (3.44) 23.86 (9.69) 13.46 (3.59) 25.71 (9.82) 
Block Fruit/Veg  1.16 (1.79) 30.29 (11.39) 1.39 (1.55) 30.39 (10.09) 1.01 (1.40) 35.18 (10.58) 1.43 (1.44) 31.68 (8.59) 
TFEQ Restraint 6.96 (4.17) 9.39 (4.67) 8.17 (4.88) 9.29 (4.37) 8.25 (3.72) 9.22 (4.87) 9.15 (5.16) 11.07 (5.41) 
TFEQ Dsinhib. 9.14 (4.08) 9.19 (4.16) 9.43 (3.75) 9.21 (3.70) 9.15 (4.06) 9.04 (3.55) 9.71 (3.64) 9.70 (3.39) 
TFEQ Hunger 8.74 (4.28) 9.45 (4.15) 9.00 (4.96) 9.19 (4.50) 9.89 (4.54) 9.39 (4.04) 9.57 (3.82) 8.96 (3.70) 
IPAQ Walk 1043 (821) 1677 (2189) 2167 (3032) 1554 (1711) 2063 (3164) 2245 (4518) 1397 (1801) 2171 (2969) 
IPAQ Moderate 806 (2072) 852 (1468) 818 (1399) 858 (1194) 691 (1321) 835 (1710) 496 (1036) 613 (942) 
IPAQ Vigorous 905 (1396) 574 (849) 1123 (2046) 790 (1283) 1824 (3363) 1324 (2373) 998 (1189) 964 (1276) 
IPAQ Total 2756 (2974) 3095 (3350) 4109 (5064) 3203 (2960) 4117 (6628) 3996 (4972) 2893 (2490) 3807 (3911) 
*corresponding letters indicate significant differences among groups 
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Within the Male Subsample 
Significant group differences were observed for BMI among males F(3,36) = 
2.96, p =.045, partial eta squared = .198. Post-hoc comparisons using a Bonferroni 
adjustment indicated that the mean BMI scores for the combined intervention group (M  
= 26.43, SE = .17, p = .044) were significantly lower than the control group (M  = 27.06, 
SE = .14).    
Male participants at post-testing had significantly different IPAQ vigorous 
activity scores across treatment groups, F(3,36) = 3.48, p =.026, partial eta squared = .23. 
Post-hoc comparisons using a Bonferroni adjustment indicated that the mean IPAQ 
vigorous activity scores for the feedback intervention group (M  = 2488.37, SE = 338.54, 
p = .018) were significantly higher than the internet intervention group (M  = 894.73, SE 
= 368.68).  See Table 10 for means and standard errors.  
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Table 10.  
 
Pre- and post-intervention means for all measures among males by group (unadjusted means) 
 
 Combined (Internet & Feedback) Internet Intervention Feedback Control 
 
Baseline 
Mean (SD) Post Mean (SD) 
Baseline 
Mean (SD) 
Post Mean 
(SD) 
Baseline Mean 
(SD) 
Post Mean 
(SD) 
Baseline 
Mean (SD) 
Post Mean 
(SD) 
BES 10.88 (8.29) 8.50 (9.01) 7.44 (7.43) 7.80 (7.00) 5.88 (3.94) 6.80 (5.35) 4.50 (4.24) 2.43 (3.64) 
BRS Discrep -0.29 (.95) 0.00 (.63) -0.89 (1.17) -1.13 (1.25) -1.18 (1.33) -1.00 (1.26) -0.82 (1.33) -0.45 (1.81) 
EDI Sum 40.43 (25.81) 111.21 (16.44) 44.80 (15.52) 100.62 (14.88) 42.50 (19.51) 93.57 (26.86) 37.27 (15.77) 86.90 (27.01) 
EDI DFT 14.86 (9.10) 20.30 (7.28) 17.10 (5.38) 17.67 (3.64) 16.55 (8.15) 19.40 (4.81) 15.00 (6.63) 18.01 (3.22) 
EDI BD 26.38 (16.80) 1.96 (2.59) 27.70 (10.79) 1.81 (1.63) 25.30 (12.74) 2.07 (1.70) 22.27 (10.13) 1.68 (1.07) 
Block Fat 112.24 (18.35) 42.00 (23.65) 97.26 (19.28) 44.40 (17.00) 96.63 (27.47) 46.00 (18.04) 86.59 (26.06) 38.75 (12.98) 
Block Fiber 21.78 (6.78) 16.13 (9.51) 17.59 (3.41) 17.00 (6.16) 20.41 (4.51) 18.82 (8.08) 19.13 (4.02) 14.83 (5.08) 
Block Frt/Veg  2.93 (2.75) 25.88 (14.83) 1.81 (1.36) 27.40 (11.27) 2.58 (1.66) 27.18 (11.79) 2.07 (1.31) 23.92 (9.03) 
TFEQ Restr. 6.38 (5.10) 6.00 (4.86) 4.78 (2.64) 7.22 (3.53) 5.57 (3.26) 6.13 (3.09) 6.75 (3.73) 7.44 (4.80) 
TFEQ Disinh. 9.63 (2.00) 8.63 (2.45) 8.80 (3.94) 8.90 (3.67) 7.18 (2.99) 7.27 (3.23) 6.33 (1.94) 6.80 (1.81) 
TFEQ Hunger 10.75 (4.27) 10.00 (3.02) 9.80 (3.99) 10.20 (3.91) 7.90 (3.87) 7.60 (3.60) 6.67 (3.39) 6.80 (2.49) 
IPAQ Walk 952.88 (480) 1980 (1994) 1799 (2607) 1933 (2551) 2057 (2426) 4502 (6818) 1927 (2291) 1829 (2335) 
IPAQ Mod 230 (313) 1055 (2491) 654 (830) 1124 (1683) 1483 (2865) 2203 (3354) 641 (1082) 826 (1066) 
IPAQ Vig 1696 (2105) 1576 (2039) 4180 (5926) 1804 (2782)a 2356 (1824) 2465 (1760)a 1429 (1489) 1523 (1396) 
IPAQ Total 2878 (2471) 4611 (5044) 6634 (7213) 4861 (5472) 6137 (4078) 9494 (8208) 4012 (4355) 4218 (4025) 
*corresponding letters indicate significant differences among groups 
 Compliance  
 Variation in treatment compliance (measured as weeks of participation) was 
assessed using ANOVA for the three intervention arms (combined intervention, feedback 
intervention, and internet intervention).  
A significant difference in compliance rates was observed between the 
intervention arms, F(2,116) = 9.78, p =.000, partial eta squared = .14. Post-hoc 
comparisons using a Bonferroni adjustment indicated that the mean weeks of 
participation for the feedback group (M  = 5.21, SD = 1.28) was significantly higher than 
the combined intervention group (M  = 4.74, SD = 1.57, p = .015) and the internet 
intervention group (M  = 3.85, SD = 1.31, p = .000).  The percentage of participants who 
completed adequate study requirements (four or more weeks of participation) were: 
82.1% in the combined intervention group, 65.8% in the internet intervention group, and 
89.9% in the feedback group. 
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 Chapter 5 
Discussion 
Overweight and obesity are significant public health concerns with numerous 
associated health and psychological complications (e.g., Calle, et al., 1999; Mokdad, et 
al., 1999). Because the transition to college has been identified as a critical period for 
increases in weight among young adults (e.g., Levitsky et al., 2004; Lloyd-Richardson et 
al., 2006), there is a particularly salient need for interventions aimed at preventing weight 
gain in the first semester of college. The current study evaluated the effects of an internet 
psychoeducation intervention with personalized weight and caloric intake feedback for 
each participant and compared this to internet psychoeducation alone, feedback alone, 
and a no treatment control group.   
As hypothesized, participants in the combined intervention group (feedback and 
internet intervention) had significantly lower BMI scores at post-testing than those in the 
internet intervention, feedback intervention, and control groups. The combined 
intervention participants actually lost a small amount of weight, while the other groups 
gained slightly. Further, the percentage of individuals who gained weight varied across 
treatment and control groups. However, the smallest number of participants gained 
weight and the highest number lost weight in the combined intervention group.  
Also, it was expected that participants in all arms of the intervention would have 
significantly lower BMIs at post-testing than the no treatment control group. This 
hypothesis was not supported as BMIs of participants in the single-component 
interventions (the feedback group and internet intervention group), did not significantly 
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 differ from the control group’s BMI at post-testing. Thus, it appears that the combined 
internet intervention was more effective at preventing increases in BMI than the other 
interventions as well as the control group. This finding suggests that the combination of 
participant monitoring, feedback, and education delivered in the combined intervention 
had a stronger effect on healthy lifestyle behaviors than addressing these components 
separately.  
Nonetheless, while the observed differences in BMI across intervention groups 
were statistically significant, on average, participants in all groups appeared to be more 
successful in maintaining their weight than were first year students included in previous 
studies of weight gain during the transition to college. As noted previously, studies of 
first year college students have reported an average weight gain between 4.2 and 7.8 
pounds (Gow et al., in progress; Hoffman et al., 2006; Levitsky et al., 2004; Lloyd-
Richardson et al., 2006; Racette et al., 2005) with approximately one third gaining 10 
pounds or more (Lloyd-Richardson et al., 2006). In contrast, the average weight gain for 
the entire sample in this study (i.e., across all groups) was 1.32 pounds.  Further, only 
21% of all participants in this study gained four pounds or more during their first 
semester. The highest percentage of participants who gained at least four pounds in the 
first semester of college was the internet intervention group (34.8%), closely followed by 
the control group (31.3%).      
Other distinctions between the current study’s BMI findings and those of previous 
studies are also noteworthy. Most notably, the change in weight observed in this study is 
lower for all groups, including the no treatment control group, than that observed in 
74 
 previous intervention studies of weight gain in the first semester of college. This raises 
questions about factors that might have influenced this sample’s results. For example, 
there might have been an attention effect for the control group. Specifically, individuals 
in the control group were weighed at baseline, and were aware that they would be 
weighed again at post-testing.  Thus, they might have altered their behavior as a result of 
this knowledge (Cook & Campbell, 1979). Further, compensatory rivalry of the control 
group might have occurred, which involves efforts by control participants to avoid 
demoralization or superior outcomes from the experimental groups (Cook & Campbell, 
1979). Thus, in this case, participants in the control group might have tried harder not to 
gain weight, as they were aware their weights would be compared to those in the other 
groups at post-testing. An additional potential threat to internal validity is diffusion of the 
various interventions among participants.  Participants were recruited from intact classes.  
Thus, it is possible that they might have discussed the intervention components with 
classmates involved in alternate treatment or control groups. Moreover, control 
participants may have engaged in health promoting behaviors because they observed 
these behaviors in their peers who were involved in various treatment arms.  Such 
contamination (although extremely difficult to detect and quantify) could confound 
differences among the various groups.  
Additionally, Levitsky et al.’s (2006) study found that participants in an internet 
based weight and caloric feedback intervention maintained their initial weight while 
control participants gained weight (M = 2.0 to 3.1 kg or approximately 4.4 to 6.8 pounds) 
in the first semester of college.  However, the current study found no significant BMI 
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 differences between the feedback and control groups. Interestingly, yet unexpectedly, a 
relatively high percentage of control participants lost weight (approximately 10% lost at 
least four pounds) compared to the feedback group in which no participant lost more than 
four pounds.  The inconsistency between these studies might be related to Levitsky et 
al.’s (2006) small, predominantly White, female sample (N = 34) and the researchers’ use 
of paired t-tests, which do not control for baseline differences among groups.  
 Also, it was hypothesized that participants in the combined intervention group 
would demonstrate lower BMI and higher rates of health-promoting behavior such as 
higher fruit and vegetable intake, lower fat intake, and more physical activity than the 
internet intervention, feedback, and control groups. However, few eating, physical 
activity, or body image measures were significantly different across groups at post-
testing. Only items on the EBQ were significantly different among groups and thus, 
might provide some insight into the differences observed.  
 First, reduced snacking behavior after dinner was observed in the combined 
intervention group. Because snacking behavior has been associated with increased weight 
during the transition to college (Levitsky et al., 2004), decreasing late night snacking 
might have helped prevent weight gain among students in this group.  It is interesting that 
the same effect was not found in either the feedback group or the internet intervention 
group.  Perhaps the synergy of personalized feedback plus the support and 
psychoeducation involved in the combined group made this change more feasible. On the 
other hand, feedback participants smoked more cigarettes daily compared to control 
participants. This finding is concerning as smoking is associated with numerous physical 
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 health problems (Kandel, 2003; Miller, 2003; Tyc, 2004) as well as with eating disorders 
(Welch & Fairburn, 1998). Further, smoking is associated with binge eating behaviors 
(Tomori, Zalar, Kores, Ziherl, & Stergar, 2001), as well as attempts to suppress weight 
(Jerry, Coambs, Polivy, & Herman, 1998). In addition, results of a recent study suggested 
that disordered eating behavior and body dissatisfaction mediate the relationship between 
smoking and general distress in college students (Trace, Mitchell, Gow, & Mazzeo, in 
progress).  The current study’s finding might suggest that weight monitoring, without the 
internet intervention’s provision of psychoeducation and support, could promote body 
dissatisfaction and unhealthy weight management behaviors designed to suppress 
appetite. Future research should evaluate further the relationship of weight monitoring, 
disordered eating behaviors, and smoking in college students.  
 Although there were few significant differences across groups when the entire 
sample was assessed, several distinct outcomes were observed when analyses were 
conducted within specific subsamples. Primarily, when BMI analyses were conducted for 
African American and White groups separately, only the White subsample demonstrated 
significant intervention group differences at post-testing. Similar to analyses of the whole 
sample, the combined intervention group was most effective in preventing weight gain 
with White participants. Exploring ethnic differences in eating, exercise, and body image 
related attitudes and behaviors provided some insight into this discrepancy.  
Specifically, with respect to appearance related attitudes, body dissatisfaction was 
greater for White participants than African American participants. This is consistent with 
several studies that have reported greater body image dissatisfaction among White than 
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 African American females (e.g., Barry & Grilo, 2002; Duncan, Anton, Newton, & Perri, 
2003).  In the current study, the methods used to address body image concerns may have 
been beneficial for White participants, but not as relevant for African American 
participants. In particular, some researchers have suggested that ethnicity might serve as a 
protective factor against body image dissatisfaction for African American individuals 
(Warren, Gleaves, Cepeda-Benito, del Carmen Fernandez, & Rodriguez-Ruiz, 2005). 
Thus, the mechanism that motivated White participants in the combined intervention may 
not have been salient for African American participants. 
Alternatively, it is possible that the issue of body image dissatisfaction among 
White females may have been best addressed by the combination of weight and caloric 
feedback and the internet intervention which promoted healthy eating, exercise, and body 
image. More specifically, individuals who were dissatisfied with their weight and 
received weekly feedback informing them of weight gain may have had increased 
motivation to eat healthier and exercise. This information could be obtained from the 
internet intervention which emphasized healthy lifestyle behaviors while also explaining 
the ineffectiveness of dieting practices. In this way, the combination of weight and 
caloric feedback and the internet intervention may have created a balance of awareness of 
weight status while equipping individuals with the tools to evaluate their current 
behaviors and then develop more adaptive behaviors as necessary.  
Although scales measuring disordered eating behaviors were not elevated overall, 
an unexpected difference was observed on the EDI drive for thinness subscale among the 
White intervention and control groups. It was expected that the combined and internet 
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 intervention participants would have lower drive for thinness at post-testing than both the 
control group and feedback group because the internet intervention component was 
expected to promote healthy weight goals through the psychoeducation and support 
features. However, in contrast to this hypothesis, results indicated that only the feedback 
group had significantly lower drive for thinness scores than the control group. 
Drive for thinness has been associated with body dissatisfaction, depression, and 
disordered eating behaviors (Hawkins, Richards, Granley, & Stein, 2004; Stice, Schupak-
Neuberg, Shaw, & Stein, 1994). Also, ethnic identity has been identified as a predictor of 
drive for thinness among White college students, but not African American students 
(Petersons, Rojhani, Steinhaus, & Larkin, 2000). Thus, it is not surprising that White 
control participants had higher drive for thinness scores than White intervention 
participants. However, it is unclear why drive for thinness scores of participants in the 
combined and internet interventions were not significantly lower than the control group 
because several topics were included in the internet intervention that promoted healthy 
body image, such as media awareness and healthy weight and shape information. On the 
other hand, the feedback intervention participants were not provided healthy body image 
information, but had significantly lower drive for thinness than the control group. 
Interestingly, this group gained significantly more weight than the combined intervention 
group. It is possible that weekly feedback unaccompanied by guidance to interpret the 
potential health impact of weight gain may not cue an individual to engage in behaviors 
to maintain a healthy weight. Further, small, incremental weight gain may not seem as 
significant to an individual as the cumulative increase over the semester. In this way, the 
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 feedback intervention participants may have developed a greater satisfaction with their 
weight status, even though it was gradually increasing. In contrast, control group 
participants did not receive any report on their baseline weight, nor were they instructed 
to weigh themselves during the semester.  Thus, they might have had a stronger reaction 
to their initial weighing at baseline, which could manifest itself as a desire to be thin. 
Additional studies are needed to gain a greater understanding of the factors that influence 
drive for thinness in the college population and in similar interventions. 
Additionally, White participants in the combined intervention had marginally 
lower binge eating scores at post-testing than the control participants. This suggests that 
the combined intervention was more effective in reducing binge eating behaviors in 
White college students. As noted previously, Barker & Galambos (2007) found a link 
between body image dissatisfaction and binge eating symptoms in first year college 
students. Thus, the components of the combined intervention appear to reduce binge 
eating behaviors. For example, mindful eating techniques that promote awareness of 
hunger and satiety cues, as well as slow, deliberate eating techniques may have 
contributed to reduced binge eating behaviors. Also, promotion of body satisfaction 
might have mitigated binge eating symptoms. Nonetheless, future studies are necessary to 
understand which aspects of the study influenced binge eating.  
Of particular concern is the lack of impact of the various interventions among 
African Americans. This finding implies that neither combined nor separate delivery of 
the internet intervention and feedback are culturally relevant for African Americans. This 
was an unexpected finding as College Balance was specifically developed to be delivered 
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 to a diverse group of students. Further, College Balance was based on the NOURISH 
parent intervention, which was well-received by a predominantly African American 
group and was associated with significant changes in this group over the course of the 
program. Therefore, additional studies are needed to investigate what factors inhibited the 
effectiveness of the program with diverse college students. For instance, African 
American participants had lower body dissatisfaction and drive for thinness than White 
participants; factors that may have mediated the effects of the intervention for White 
participants. Understanding factors that motivate healthy lifestyle behaviors and body 
image would guide the development of future interventions to be more culturally 
relevant. Of note, a potential limitation of these analyses was the substantially smaller 
subsample of African American participants compared to White participants which might 
have biased the results.  Future studies should include larger numbers of African 
Americans.  Further, future studies should include participants who also vary with respect 
to socio-economic status and acculturation, two factors often correlated with race that 
might have influenced the current findings. In sum, the role of ethnicity and related 
variables on weight change and body image is complex and inadequately understood in 
the fields of obesity and eating disorders; therefore, results of the current study should be 
interpreted with caution.  
When the influence of gender on treatment outcomes was assessed by group, 
differences in physical activity were observed. Specifically, total IPAQ physical activity 
scores were higher among males in the three treatment arms than the control group. Also, 
males had higher vigorous physical activity scores than females in all treatment and 
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 control groups. Physical activity is associated with decreased risk of mortality 
(Paffenbarger, Hyde, Wing, & Hsieh, 1986), and is an important aspect of weight loss 
and healthy weight maintenance (Jakicic & Otto, 2006). The current findings indicate that 
increasing total physical activity among males, including both lifestyle activity and 
intentional exercise may occur successfully through multiple types of interventions, 
including psychoeducation and weight and caloric feedback. However, the interventions 
did not promote significant improvements among female participants, which highlights 
the need to enhance the physical activity component of obesity prevention programs for 
females.  
Further, males’ vigorous activity was higher than that of females across all 
groups. This may suggest a predisposition of males to engage in more intense exercise 
than females. Previous studies have found similar results. In particular, Edmana et al., 
(2005) found higher reports of physical activity among college males than females. The 
current study also indicated that males in the feedback group had higher vigorous activity 
levels than males in the internet intervention group. This may suggest that males in this 
study exercised in response to weight change feedback.  
Among females, BMI differences were only observed for participants in the 
combined intervention group, whose BMI was lower at post-testing than that of females 
in the other intervention arms. On the other hand, among males, BMI was only 
significantly lower in the combined group compared to the control group. Thus, it 
appears that the combined group was effective in reducing BMI for both males and 
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 females, although, there was slight variation in the impact of gender across the 
comparison groups.   
According to Cohen (1988), a small to moderate effect size (partial eta squared = 
.10; Cohen’s d = .29) was observed for BMI differences among groups in this study.  
Cohen (1988) defines a small effect size as a d value of .25, a medium effect size as .50, 
and a large effect size as .80.  This is relatively consistent with previous obesity 
prevention studies, which have yielded a mean effect size that was small (r = .04; Stice et 
al., 2006) with some studies reporting a medium effect size (r = .22). The current study 
may have had a smaller effect size because the interventions were less intense than 
previous interventions. For example, Matkienko et al. (2001) and Stice et al. (2006) 
evaluated interventions that were approximately 15 weeks in duration. Similarly, 
participants in Levitsky et al.’s study (2006) participated daily for seven days. Larger 
effect sizes have been associated with interventions less than 16 weeks (Stice et al., 
2006); however, the current study findings suggest that a larger effect size may be 
obtained with interventions longer than 6 weeks, but less than 16 weeks.   
Retention rates were best for the combined and control groups; more individuals 
dropped out of feedback and internet intervention groups. This might be due to greater 
investment by combined intervention participants given the greater time demand for this 
group. On the other hand, control participants had the least time demands while 
benefiting from the same number of credits. Thus, their incentive was greatest to 
complete the study. Interestingly, compliance with weekly intervention requirements was 
highest for feedback participants as 89.9% completed four or more weeks, likely because 
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 weighing oneself and submitting the weight requires less time than the internet 
intervention or combined intervention group requirements.  
Also, more participants attended the sessions than returned for post-intervention 
assessments. Several factors may have influenced this discrepancy. First, by the time 
post-testing occurred, many participants had already fulfilled their requirements for 
research participation. Second, the large number of surveys and the effort required to be 
weighed may have deterred some participants from returning. A similar problem was 
observed for three month follow-up, as few participants completed measures at this time 
point. It is likely that inadequate incentives impacted the low return rate at three month 
follow-up, such as fewer participants being enrolled in psychology courses (i.e., no need 
for course credit) and only a raffle for two gift cards as payment.  Given the small 
number of participants who returned for three month follow-up, there was insufficient 
power to interpret results.  
 In addition, individuals who participated in the intervention had significantly 
greater baseline body dissatisfaction scores than individuals who only completed pre-test 
measures. The intervention may have been more appealing to students who were 
dissatisfied with their weight or shape compared to those who were more comfortable 
with their bodies. On the one hand, this intervention was designed for individuals who 
were concerned about their eating or weight and, thus, from this perspective, the targeted 
audience received the intervention. On the other hand, research is needed to understand 
better the needs of individuals who did not participate in the intervention.  In particular, 
different strategies might be needed to motivate individuals who are not dissatisfied with 
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 their appearance to engage in healthy lifestyle behaviors. Further, this knowledge might 
be particularly important to enhancing the cultural relevance of this intervention, as 
African Americans reported significantly lower body dissatisfaction than Whites, and 
appear to have benefited less from the interventions overall.   
 Other limitations of this study should be noted as well.  Specifically, the use of 
self-report measures of diet and exercise is less ideal than direct measures. Also, several 
of the disordered eating and body image measures were developed with predominantly 
White samples. This may have contributed to the nonsignificant results observed among 
African American participants.  Also, this study’s sample size might have limited the 
ability to assess significant differences among treatment groups, especially as effect sizes 
for these obesity intervention studies are typically small to moderate.  Further, the 
intensity of the intervention might not have been sufficient to elicit or detect changes in 
eating attitudes and behaviors.  Given the large number of analyses conducted, the risk of 
Type I error was increased and may have further limited the results of this study. Also, 
long-term follow-up would have been beneficial. Participants might have been more 
motivated to receive research credit than to prevent weight gain in their first semester of 
college. Finally, the results of this investigation may not generalize to individuals who 
are not enrolled in college.  
Nevertheless, this study had several strengths including the use of random 
assignment, comparison of multiple treatment conditions to a control group, and the use 
of rigorous intent to treat analyses. Also, the current study implemented and evaluated 
theory-based interventions. Thus, this study was both unique and cost-effective.   
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 In sum, this study demonstrated the feasibility of an inexpensive internet-based 
intervention in preventing weight gain among college students in the first semester of 
college. In particular, the combination of weight and caloric feedback with an internet 
based intervention showed promising results. These results suggest that a lower impact 
intervention, such as the internet only or feedback only group, is less effective in 
preventing weight gain. Further, the results of this study indicate that interventions aimed 
at preventing weight gain might be more successful if they are interactive, targeted at at-
risk populations, and are available on the internet. The internet allowed individuals to 
participate in the intervention at their convenience, and provided anonymity in discussion 
groups and the weight feedback process. Delivery of this intervention might be feasible 
with other young adults outside of college given the popularity of the internet.  
Although the impact of the combined internet and feedback intervention might 
have been maximized by a longer duration, moderate effects were seen for this relatively 
low impact intervention. If participants maintain these healthy weight related behaviors 
throughout their lifetimes, they are likely to experience increased health benefits and 
decreased early mortality than the general population.    
 Future research should focus on improving disordered eating and body image 
measures among ethnically diverse participants. This would likely enhance understanding 
of disordered eating in non-White groups and facilitate the development of more 
culturally relevant eating and weight-related interventions. Also, a recent study found that 
students are at higher risk for overweight and obesity in their later years of college 
(Nelson, Gortmaker, Subramanian, Cheung, & Wechsler, 2007). This highlights the need 
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for early intervention among first year students with potential booster sessions throughout 
the college experience. Additionally, similar interventions should be developed and 
delivered via internet to the general population to assess their effectiveness beyond the 
university setting.  Finally, the mechanisms involved in preventing weight gain in this 
study are unclear. Thus, future research is needed to explore mechanisms of change and 
identify the most effective method to prevent weight gain in young adults.  
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 Appendix A 
 
Concerned about your eating and weight? 
 
 
 
 
 
We can help! 
 
Participate in 
 
 An exciting new online intervention for  
1st Year College Students 
 
Intervention participants will learn about: 
 healthy eating and nutrition 
 healthy exercise behaviors 
 healthy attitudes toward appearance 
 
 
Intervention participants will receive:  
 Weekly raffles for 10 VCU Book Store gift cards 
 Eligibility for $50 gift cards to a local store  
 Course Credit if enrolled in Psychology 101 
 
The intervention takes place online for 6 weeks. 
 
Contact us to see if you are eligible for this study at: 
(804) 827-9211 or rwalker5@vcu.edu.  
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 Appendix B 
Debriefing Form 
 
Thank you for participating in this study on changes in eating behaviors, physical activity, body 
mass index, and body satisfaction among first-year college students. As you may know, 
overweight and obesity are increasing concerns in the United States. The measures you 
completed were designed to find out more about college students’ perceptions of their current 
and ideal body image and how this relates to changes in body mass index (BMI) over the course 
of a semester. You were assigned to one of four groups:  
1) No treatment control. Participants in this group completed questionnaires and height and 
weight measures before the intervention, at the end of the intervention, and three months after 
the end of the intervention). They did not receive an intervention.   
2) Feedback Intervention.  Participants in this group were asked to weigh themselves in a VCU 
gym and report their weight to the research staff 1/week via VCU’s online classroom called 
Blackboard. Each week participants received a graph of their weight status in their Blackboard 
accounts.  
3) 6-week internet intervention. Participants in this group logged in to their Blackboard account 
to participate in an internet based group 1 time each week for 6 weeks for 30-45 minutes. 
Participants learned about healthy eating and exercise behaviors and how to implement them in 
college, healthy attitudes toward appearance and weight, and how to manage the appearance 
pressures that exist in our culture. In addition to presenting information to participants about 
healthy lifestyle behaviors, online discussion groups were facilitated by a trained clinician. They 
were asked to complete activities between sessions so that new skills could be practiced. Finally, 
they filled out a set of questionnaires at different time points during participation (before the 
intervention, at the end of the intervention, and three months after the end of the intervention).  
4) Combined feedback and internet intervention. The combined feedback and internet 
intervention group received the 6 week internet intervention and feedback as described 
previously. Specifically, participants participated in weekly internet sessions and also reported 
their weight and received feedback weekly. 
 
We do not know the results yet, but we hope your participation will help us better understand 
how to prevent weight gain and obesity. If you have any questions or comments about this work, 
feel free to contact Dr. Suzanne Mazzeo at (804) 827-1708 or semazzeo@vcu.edu. We want to 
remind you again that your responses are completely confidential.  
 
Some of the issues addressed in the surveys you completed may cause a degree of psychological 
discomfort. For example, weight and eating concerns, while relatively common among college 
students, can create distress. There are several campus resources available that can help you if 
you are at all concerned about your own eating or exercise habits, your mood, or experiences of 
abuse. These resources include: 
 
 University Counseling Services  828-6200 (Academic Campus) 
 (offers group and individual counseling  828-3964 (Medical Center Campus) 
 free of charge to VCU students)   
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  Center for Psychological Services and  828-8069 
 Development (offers counseling services on a sliding fee scale) 
 
 Office of Health Promotion   828-9355 
   
 University Student Health Services  828-8828 (Academic Campus) 
       828-9220 (Medical Center Campus) 
   
 
If you would like to learn more about obesity research, refer to:  
 
Flegal, KM, Carroll, MD, Ogden, CL, & Johnson, CL. (2002) Prevalence and Trends in Obesity 
Among US Adults, 1999-2000 JAMA. 288:1723-1727.  
Hedley, A, Ogden, Johnson, C., Carroll, M., Curtin, L, & Flegal, K. (2004) Prevalence of 
Overweight and Obesity among US Children, Adolescents, and Adults, 1999-2002. JAMA; 
291:2847-2850. 
Mokdad, AH, Bowman, BA, Ford, ES, Vinicor, F, Marks, JS, & Koplan, JP. (2001) The 
continuing epidemics of obesity and diabetes in the United States. JAMA. Sep 12;286(10):1195-
200. 
 
 
Thank you again for your participation!!!! 
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 Appendix C 
 
Outline of Internet Intervention Session Content 
 
Note: This material is copyrighted and may not be reproduced or used without 
permission of the authors. 
 
 
A summary of each session is provided followed by excerpts from each Intervention 
session (i.e. Key Points, Homework Assignments, Discussion Board topics). 
 
 
Sessions 1: Orientation and Introduction to Overweight and Obesity. This will orient 
participants to the intervention, and present information on why overweight and obesity are a 
significant health concern as well as disordered eating behaviors. Session 1 will also review the 
role of the toxic environment on college campuses including the role of all-you-can-eat dining 
facilities, decreased physical activity, and consumption of junk food and sugar sweetened 
beverages.  
 
Session 1 Homework 
Identify one aspect of your own eating behavior you would like to change, and begin making 
steps to do so by Session 2. 
 
Session 1 Discussion Board Topic 
1. Do you think first year students are actually at risk for weight gain? Are you worried 
about this for yourself? 
 
2. What have you noticed about college life that might contribute to weight gain? Are 
these things different than before you came to college? 
 
Session 2: Nutrition: It is well documented that “super sized” food portions in American 
restaurants have significantly affected calorie consumption and may also account for the 
consumption of larger portions at home (Rolls, Morris, & Roe, 2002; Rolls, Roe, Kral, Meengs, & 
Wall, 2004). To reduce obesity, it is necessary to reduce calorie intake. Limiting portion sizes is 
an important aspect of calorie reduction. This session will demonstrate the nutritional impact of 
“super sizing” and provide education on working towards more moderate serving sizes of food, 
both when eating at restaurants, and when eating at all-you-can-eat dining facilities on campus. 
Also, this session will educate participants about healthy beverage consumption and the 
nutritional impact of high sugar drinks.  
 
Only about 6.9% of college students consume the recommended 5 servings/day of fruits and 
vegetables (The American College Health Association, 2005). These two food groups are 
nutrient dense and particularly good sources of antioxidant vitamins, fiber and phytochemicals. 
This session will inform participants about how fruits and vegetables contribute to good health, 
yet contain few calories. Participants will also learn how to integrate these foods easily into their 
daily eating. Examples will help provide motivation for eating at least 5-a-day of fruits and 
vegetables combined.  
 
Session 2 Homework 
 
1. Add at least 1-2 fruit and vegetable servings each day.  
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2. Have a fruit or vegetable snack available for yourself each day. 
 
Session 2 Discussion 
1. List the fruits and vegetables you consumed yesterday. Did this equal 5-9? What are 
some strategies to increase your intake of fruits and vegetables? If you have ideas of 
campus eating spots where healthy options exist, please discuss.  
 
2. Do you need to reduce portion sizes? If so, how will you do so this week?  
 
Sessions 3: Increasing Physical Activity. This session addresses: 1) the importance of 
regular physical activity, 2) physical activity guidelines (including appropriate frequency, 
intensity, time and progression), 3) overcoming barriers to physical activity, and 4) promoting 
increased physical activity and decreased sedentary activity in the college environment. 
Participants will complete an assessment of their current barriers to physical activity, and 
strategies for overcoming these barriers will be discussed. Also, this session will present the 
increasingly sedentary lifestyle of college students and its consequences, the concept of 
lifestyle physical activity, strategies for incorporating additional lifestyle activity into your life, and 
how to effectively minimize sedentary activity. 
 
Session 3 Homework: 
1. Make a schedule that includes exercise.  Put it on your calendar! 
 
2. Monitor TV and computer use. 
 
3. Establish “screen time” limits.  No more than 2 hours per day! 
 
Session 3 Discussion 
 
1. What are your barriers to physical activity? What are some strategies for overcoming 
these barriers?  
 
2.  How can you minimize sedentary activity in your own life? 
 
 
Session 4: Promoting Hunger and Satiety Awareness. This session will teach participants a 
mindful approach to eating. One possible reason for weight gain is lack of awareness of hunger 
and satiety cues. The purpose of this session is to teach participants how to interpret their own 
hunger and satiety signals more accurately. The benefits of mindful eating will be reviewed, and 
activities demonstrating mindful eating will be conducted. Barriers to mindful eating, including 
“super-sized” portions and multi-tasking, will be reviewed. The idea that food is fuel (rather than 
a comfort, reward, or enemy) will be highlighted. Participants will also identify their barriers to 
mindful eating. Finally, they will be asked to practice the mindful eating exercises for homework.  
 
Session 4 Homework: 
 
1. Practice at least two of the mindful eating activities we reviewed during this week. 
 
2. Keep track of what you learned from these activities. 
 
Session 4 Discussion: 
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 1. Do you practice mindful eating? If not, what are your own barriers to mindful eating?  
 
2. What did you learn from the mindful eating activity? 
 
Session 5: Resisting Media Influences. This session addresses: 1) how the media attempts 
to influence eating and weight behaviors and attitudes, 2) the conflicting messages consumers 
receive from the media (i.e., eat unhealthy foods, but be unrealistically thin), and 3) how to be a 
media critic (i.e., promote media literacy). This session will also include exercises in critiquing 
media messages. Previous research has found that enhanced media literacy is associated with 
decreased internalization of the thin body ideal (Irving, DuPen, & Berel, 1998). This session also 
addresses cultural differences in ideal body sizes, and how participants can have a healthy 
body image. Homework will involve participants identifying offensive or potentially harmful 
media images, and discussing with other participants why the image is problematic. Also,  
 
 
Session 5 Homework: 
 
1. Find a media image that you think is offensive and discuss it with someone. 
 
2. Select 3 actions you will take in the next week to promote a positive body image for 
yourself. 
 
Session 5 Discussion: 
 
On the discussion board, talk about the reasons why the media image you found is negative.  
 
Session 6: Bringing it all Together. This session will review the previous sessions. In addition, 
participants will be encouraged to identify those areas in which they have made significant 
changes for themselves. They will also be asked to identify those areas in which they are still 
struggling to make changes. Strategies for overcoming common difficulties will be reviewed in 
the session content and discussed on the discussion board. Relapse prevention will also be 
reviewed, including discussion of how to anticipate and manage high stress periods. Finally, 
participants will complete a post-test questionnaire.  
 
 
Session 6 Discussion 
What are the areas in which you are still struggling to make changes? What are some strategies 
for overcoming these difficulties? 
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